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Abstract
Over 23 million individuals were playing Massive Multiplayer Online Role-Playing
Games (MMORPGs) in 2014. This project aimed to conceptualise MMORPG use in the
context of social anxiety and its associated features, and then test this model using
cross-sectional (N = 626) and longitudinal data (N = 94) obtained from adult MMORPG
players. Study 1 utilised Davis’ (2001) cognitive-behavioural model of pathological
internet use as a framework for the conceptualisation, with levels of social anxiety,
expression of true self, and perceived in-game and face-to-face social support as
predictors of Generalised Problematic Internet Use Scale (GPIUS) scores and hours
spent playing MMORPGs per week in a structural equation model (SEM). The sample
was randomly split in half, and the results indicate that the hypothesised model was a
good fit to the data from both samples. More specifically, higher levels of social
anxiety, expressing true self in-game, larger numbers of in-game social supports, and
fewer supportive face-to-face relationships were significant predictors of higher GPIUS
scores, and higher numbers of in-game supports was also significantly associated with
time spent playing. Study 2 utilised 12 month longitudinal data to extend on these
findings, where increases in social anxiety and in-game social support, and reductions in
face-to-face support, were examined as outcomes of increased MMORPG engagement.
Change scores (T2 –T1) were calculated for each variable of interest. Multiple
regression analyses indicated that increases in MMORPG use over time significantly
and positively predicted heightened levels of social anxiety when controlling for gender
and changes in depression and stress levels. Changes in MMORPG use was not
significantly correlated with in-game or face-to-face support measures. Increases in
MMORPG use was also found to positively and significantly predict increases in
depression over time when controlling for changes in stress and general anxiety levels.
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CHAPTER 1
SETTING THE SCENE
The Internet as a Social and Communication Tool
In 1989, Tim Berners-Lee invented the World Wide Web (WWW) which was
made available to the public in 1993 (CERN, 2015). In 1995, the term ‘Internet’ was
coined by the Federal Networking Council to refer to the global information and
communication system accessible to millions world-wide (Leiner et al., 2015). Early
empirical literature examined the internet as a platform for new and exciting means of
communication (December, 1996) as well as the potential source of a new addictive
behaviour (Griffiths, 1999; Kraut et al., 1998; Young, 1998). Since the late 1990s,
research dedicated to exploring the impact of internet applications such as Facebook,
instant messaging, and multiplayer online games have grown exponentially (Wallace,
2014).
At the beginning of 2015, over 3 billion individuals were using the internet
worldwide, a number that has increased by approximately 200 million each year since
2006 (Statista, 2015c). It is believed this number will continue to rise as the internet
becomes more widely available in developing countries and necessary to daily life
(Cheng & Li, 2014). The internet can augment a number of behaviours, from everyday
tasks such as internet banking and online shopping, to enjoyable activities such as
playing online games, online dating, and other means of visual, verbal, and written
communication.
In light of the above, it is not surprising that the internet is most commonly used
to efficiently and conveniently communicate with others to receive support, obtain
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information, and share thoughts and feelings (McKenna & Bargh, 2000; Walther, 1996).
Online communication is distinguished by a number of qualities which set it apart from
other forms of social interaction (see Walther, 1996). For example, online
communication has historically been an anonymous activity that inherently possesses
few social risks and consequences for users when compared to face-to-face
conversations (Marriott & Buchanan, 2014; McKenna & Bargh, 2000). Research
indicates that anonymous environments provide users with the opportunity to
experiment with aspects of their personality or identity (Turkle, 1995), disclose more
intimate information (Bargh, McKenna, & Fitzsimons, 2002; McKenna, Green, &
Gleason, 2002; Walther, 1996), and express one’s true self to others (Amichai-
Hamburger, Wainapel, & Fox, 2002; Marriott & Buchanan, 2014; McKenna et al.,
2002). For example, Turkle (1995) suggested that online communication provides users
with the opportunity to express and experiment with aspects of self that may be
considered too different or vulnerable for the individual to express to their offline
relationships. The ‘gating’ features of face-to-face social interactions, such as physical
attractiveness, body language, and other visual (e.g. blushing) and verbal cues (e.g.
stuttering) are thought to influence the formation and quality of a relationship between
individuals (Bargh et al., 2002; McKenna et al., 2002; Erwin, Turk, Heimberg, Fresco,
& Hantula, 2004; Turkle, 1995). Consequently, scholars believe that the anonymous
environment and the absence of gating features provided by online social interactions
provides users with the opportunity to form relationships based on common interests
and mutual disclosure, rather than first impressions (McKenna et al., 2002; Walther,
1996).
In a series of experimental studies, Bargh and colleagues (2002), and McKenna
and her team (2002) randomly grouped participants into cross-sex dyads, and
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discovered that pairs who met online reported liking one another more than if they had
(unknowingly) met the same person face-to-face. McKenna and her colleagues also
discovered that level of liking was not correlated with measures of interaction quality in
the face-to-face condition, whereas liking scores among those who met online were
related to partner predictability, understanding the other person, greater breadth in
conversation, and higher levels of self-disclosure. McKenna and colleagues’ study
provides experimental evidence that online interactions can facilitate higher levels of
liking than face-to-face meetings, and that these ratings were correlated with the quality
of the relationship formed online.
Internet users have endorsed additional benefits of online communication in a
number of studies, such as the formation and maintenance of new and existing
relationships (Bargh et al., 2002; McKenna & Bargh, 2000); interacting with individuals
who share similar interests or beliefs (Amichai-Hamburger et al., 2002; McKenna &
Bargh, 2000; McKenna et al., 2002; Walther, 1996); and enjoying supportive
relationships that are considered as valuable as their face-to-face counterparts
(McKenna et al., 2002; Trepte, Reinecke, & Juechems, 2012). For example, 75% of
McKenna and colleagues’ sample (N= 145) reported being in an online relationship that
increased in stability, closeness, and strength over the assessed two year period.
Furthermore, empirical investigations suggest that the stability and quality of online
relationships are similar to those developed face-to-face (Bargh et al., 2002; McKenna
et al., 2002).
From this research, an array of hypotheses and models have been formulated and
tested to understand why individuals may seek out or develop online relationships. Of
particular relevance are two pairs of complimentary hypotheses: the Social
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Augmentation and Displacement theories, and the ‘Rich-get-Richer’ and ‘Poor-get-
Poorer’ hypotheses. The Augmentation argument emphasises the potential for the
internet to support and maintain existing offline relationships through social media,
email, and online gaming (Herodotou, Kambouri, & Winters, 2014; McKenna et al.,
2002; Shen & Williams, 2010; Williams, Kennedy, & Moore, 2011; Zhong, 2011).
Conversely, the Time Displacement hypothesis predicts that time spent online displaces
time that is usually spent interacting with family and friends (Nie & Hillygus, 2002),
and the Social Displacement model suggests that existing, stronger face-to-face
relationships are being replaced with weaker online relationships (Bessiere, Kiesler,
Kraut, & Boneva, 2008). Thus, time and social displacement may occur if users develop
a preference for online communication, and consequently spend more time with, or
prioritise online friends over maintaining current offline connections which would result
in the deterioration of face-to-face social networks (Berle, Starcevic, Porter, & Fenech,
2015; Caplan, 2003; Erwin et al., 2004; Kraut et al., 2002; Longman, O’Connor, &
Obst, 2009; Taylor & Taylor, 2009; van den Eijnden, Meerkerk, Vermulst, Spijkerman,
& Engels, 2008).
The Rich-get-Richer hypothesis predicts that individuals who are extraverted,
enjoy social interaction, or have high levels of social support will utilise the internet to
maintain current relationships as well as form new relationships, which will enhance
their social network and resources (Herodotou et al., 2014; Kraut et al., 2002).
Conversely, the poor-get-poorer hypothesis proposes that individuals who are shy, have
low levels of social support, or struggle to form social connections with others are more
inclined to use the internet for less social behaviours (e.g. internet surfing, watching
videos) which results in further isolation from interpersonal relationships and a
diminished social network (Shen & Williams, 2010; Wang, Jackson, & Zhang, 2011). A
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number of studies have found support for this pair of hypotheses among online gamers
(Shen & Williams, 2010; Williams, 2006; Williams, Ducheneaut, Xiong, Zhang, Yee, &
Nickell, 2006; Zhong, 2011).
In light of the literature reviewed above, a number of researchers expressed
concern that the internet had become the catalyst for a new behavioural addiction most
commonly referred to as Internet Addiction Disorder (Griffiths, 1999; Kraut et al.,
1998; Young, 1998).
Understanding Internet Gaming Disorder
The clinical and scholarly debate surrounding the inclusion of Internet Gaming
Disorder (or another internet use disorder) in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) has been well documented in the literature over the past
decade (e.g. Block, 2008; Cheng & Li, 2014; Caplan, Williams, & Yee, 2009;
Lemmens, Valkenburg, & Peter, 2011; Petry et al., 2014a; Snodgrass et al., 2014;
Thorsteinsson & Davey, 2014). Some scholars have argued that the symptoms of
Internet Addiction resemble that of substance abuse and gambling disorders, and should
thus be included in the DSM-5 as a behavioural or impulse-control disorder (Block,
2008; Cheng & Li, 2014; Young, 1998). This argument has been supported by a number
of empirical papers that have utilised modified DSM-IV Pathological Gambling criteria
to effectively distinguish between problematic and non-problematic internet users
(Ferguson, Coulson, & Barnett, 2011; Griffiths, 1999; Lopez-Fernandez, Honrubia-
Serrano, Baguley, & Griffiths, 2014; Young, 1998). In addition, multiple studies have
found that the neurobiology of internet ‘addicts’ are similar to their gambling and
substance dependent counter-parts (e.g. Brand, Young, & Laier, 2014; Han, Lee, Yang,
Kim, Lyoo, & Renshaw, 2007).
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Conversely, other scholars have proposed that existing psychopathological
symptoms lead to behaviours that are indicative of internet addiction. For example, an
individual with depression may experience low levels of motivation, social withdrawal,
and unemployment, so spend a majority of their time online. Over time, this individual
may remain unemployed, isolate themselves, and spend a significant number of hours
online at the expense of their offline responsibilities. A number of scholars (Caplan et
al., 2009; Davis, 2001; Erwin et al., 2004; Lemmens et al., 2011; Petry et al., 2014a;
Snodgrass et al., 2014; Thorsteinsson & Davey, 2014; Wood, 2008) may hypothesise
that the negative outcomes experienced by the individual in this scenario arose due to
symptoms of a pre-existing depressive disorder (i.e. social withdrawal, low motivation),
rather than being ‘addicted’ to the internet. Thus, some researchers have argued that
problematic internet use is symptomatic of an underlying psychopathology, rather than a
separate psychiatric disorder (Davis, 2001; Kardefelt-Winther, 2014a; Wood, 2008). In
light of the above, the complex interplay between social and occupational context, pre-
existing psychopathology, and the function of the internet in an individual’s life needs
to be considered to determine whether a diagnosis of internet addiction is warranted
(Kardefelt-Winther, 2014a, 2014c; 2015a; Kuss, 2013; Lemmens et al., 2011; Scott &
Porter-Armstrong, 2013; Snodgrass et al., 2014; Williams, 2006; Wood, 2008; Zhong,
2011).
Although this debate has encouraged ongoing discussions and investigations into
Internet Gaming Disorder, Wallace (2014) urges scholars to also conduct empirical
investigations that will assist in the treatment of individuals who experience significant
levels of distress as a result of their internet use, disorder or not. Therefore, it is
important that clinicians and scholars develop a deeper understanding of how, why, and
for whom symptoms of Internet Gaming Disorder may arise so this information can
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inform treatment plans and be discussed with clients (Ferguson et al., 2011; Kardefelt-
Winther, 2014c; 2015a; 2015b; Kuss, 2013; Wallace, 2014).
An examination of the literature indicates that scholars vary substantially in their
conceptualisations of pathological internet use (e.g. Campbell, Cumming, & Hughes,
2006; Hussain & Griffiths, 2009b; Kardefelt-Winther, 2014a). Consequently, the
assessment of internet addiction has been inconsistent in the literature (see King,
Haagsma, Delfabbro, Gradgisar, & Griffiths, 2013), and usually includes one or more of
the following methods: 1. Modifying existing diagnostic criteria for substance use or
gambling disorders (e.g. Achab et al., 2011; Gentile et al., 2011; Young, 1998); 2.
Creating and/or utilising a measure based on a conceptualisation of problematic internet
use (e.g. Caplan, 2002; Davis, 2001); and 3. Measuring how long individuals spend
engaged in a particular online activity (e.g. Lo, Wang, & Fang, 2005; Longman et al.,
2009; Ng & Wiemer-Hastings, 2005). In light of the above, the DSM-5 workgroup
(Petry et al., 2014a) and other authors (e.g. King, Haagsma, et al., 2013) have requested
that scholars become more consistent in their measurement of internet addiction. More
specifically, time spent online may be a useful screening tool, but is not a sufficient
indicator of pathological use (Domahidi & Quandt, 2014; Griffiths, 2010; Petry et al.,
2014b; Seok & DaCosta, 2014; Utz, Jonas, & Tonkens, 2012). Furthermore, Kardefelt-
Winther (2015b) has encouraged researchers to develop a model specific to problematic
internet use from which an assessment tool can be derived, rather than modify
diagnostic criteria that was developed for a different disorder.
In consideration of the above recommendations, this thesis examined Davis’
(2001) cognitive-behavioural model of pathological internet use by utilising data
obtained from a sample of adults who play Massive Multiplayer Online Role-Playing
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Games (MMORPGs). The Generalised Problematic Internet Use Scale (GPIUS; Caplan,
2002) was created to encapsulate Davis’ model, and was therefore used as an outcome
variable in the current project. Davis’ conceptualisation incorporates several
psychosocial factors including underlying psychopathology, a life stressor, positive
reinforcement of internet use, maladaptive cognitions, levels of offline social support,
and behavioural symptoms into a diathesis-stress framework. More specifically, Davis
proposed that an underlying psychopathology (i.e. diathesis) and exposure to a new
aspect of internet use, such as MMORPGs (i.e. the stressor) are necessary contributory
causes of pathological internet use.
For example, Davis (2001) postulates that online activities provide individuals
with psychological and social rewards, such as regulation of mood, formation of social
ties, and increased interpersonal control during online social interactions. He further
suggests that through continued use of the internet, maladaptive cognitions about the
self “I am worthless offline, but online I am someone”; the world “the internet is the
only place I am respected”, and rumination about their overuse of the internet will
develop and are symptomatic of pathological internet use (Davis, 2001, p. 191). Davis
believes these examples of ‘all-or-nothing’ thinking are cognitive distortions that will
maintain players’ internet usage as well as their underlying psychopathology. Finally,
Davis proposed that players who receive minimal social support from others are more
likely to engage in asocial online behaviours, such as internet surfing and watching
videos to cope with feelings of isolation, and are consequently at greater risk of
developing problematic internet use. The causal mechanisms proposed by Davis were
utilised in the current thesis to develop a cognitive-behavioural conceptualisation of
online gaming.
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The DSM-5 and proposed criteria.
Petry and the 13 other scholars (2014b) who met to examine the empirical
literature available on internet use and its disorders concluded that there was only
sufficient research to include ‘Internet Gaming Disorder’, rather than ‘Internet
Addiction Disorder’, in Section III of the DSM-5 (APA, 2013). This decision by the
DSM-5 workgroup was understandable given the significant number of papers that have
demonstrated that engagement in online video games, in particular Massive Multiplayer
Online Role-Playing Games (MMORPGs), is the online activity most strongly
associated with problematic internet use (Berle et al., 2015; Charlton & Danforth, 2007;
Gentile et al., 2011; Ko, 2014; Porter, Starcevic, Berle, &Fenech, 2010; van Rooij,
Schoenmakers, van den Eijnden, & van de Mheen, 2010).
Section III: ‘Conditions for Further Study’ of the DSM-5 includes a segment
dedicated to Internet Gaming Disorder which contains a list of Proposed Criteria and a
description of the information that is known and not yet confirmed about this potential
disorder (APA, 2013). According to the DSM-5, Internet Gaming Disorder is defined as
the “Persistent and recurrent use of the internet to engage in games, often with other
players, leading to clinically significant impairment or distress as indicated by five (or
more) of the following in a 12-month period” (APA, 2013, pp. 795). The nine proposed
criteria are as follows (APA, 2013, pp. 795; Petry et al., 2014a):
1. Preoccupation with internet games (e.g. significant time spent thinking about
previous or future gaming sessions).
2. Withdrawal symptoms (such as extreme emotional reactions) when internet
gaming is removed.
3. Tolerance (i.e. the need to spend increasing amounts of time playing).
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4. Unsuccessful attempts to control participation in internet games.
5. Loss of interest in previous hobbies and entertainment as a result of, and with
the exception of, internet games.
6. Continued excessive use of internet games despite interference or problems with
psychosocial and/or occupational well-being.
7. Has deceived family members, therapists, friends, or others with regard to
amount of internet gaming.
8. Use of internet games as a way to escape or relieve negative mood (e.g. anxiety,
sadness, guilt, and stress).
9. Has jeopardised or lost a significant relationship, job, educational or career
opportunity because of participation in internet games.
Since the publication of the DSM-5 (APA, 2013), a number of researchers have
critiqued the validity of, and provided alterations to, the proposed criteria (Kardefelt-
Winther, 2014b, 2015a, 2015b; Ko, 2014). The preoccupation, withdrawal, tolerance,
loss of interest, deception, and escaping negative affect criteria have been specifically
discussed at length to determine how these items could be more appropriately worded or
if they should be eliminated from the diagnostic criteria altogether (Kardefelt-Winther,
2015a; Ko, 2014; Kuss, 2013; Lemmens, Valkenburg, & Gentile, 2015). Furthermore,
scholars have expressed concerns that the preliminary criteria outlined above are
premature due to little research establishing the construct and face validity of the items,
most of which were reworded from measures assessing gambling or substance use
disorders (Ferguson et al., 2011; Kardefelt-Winther, 2014b, 2015a, 2015b;Wallace,
2014). Two papers have since explored the psychometric properties of the 9 proposed
criteria for Internet Gaming Disorder and found the construct validity, reliability,
sensitivity, and specificity of the measure to be acceptable among online gamers with
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the exception of escaping negative emotions (Lemmens et al., 2015; Lopez-Fernandez
et al., 2014). These researchers also discovered that to reliably distinguish highly
engaged players from addicted gamers, clients need to endorse six, rather than five
criteria to be diagnosed with the disorder (Lemmens et al., 2015; Lopez-Fernandez et
al., 2014). Therefore, despite significant steps towards Internet Gaming Disorder
becoming a recognised psychiatric condition, there continues to be strong debate
regarding the proposed criteria and their applicability to online games.
In light of the above, the terms ‘Addiction’, ‘Internet Gaming Addiction’ or
‘Internet Addiction Disorder’ will be reserved for these specific conditions as defined in
the DSM-5 (APA, 2013; Kuss & Griffiths, 2012; Petry et al., 2014a). In all other
instances, the terms ‘problematic’ and ‘pathological’ use will be adopted throughout this
thesis as consistent with other scholars (e.g. Caplan et al., 2009; Davis, 2001; Snodgrass
et al., 2014). The current study defines ‘problematic use’ as when engagement in an
online activity, such as online gaming, negatively interferes with an individual’s
psychological, occupational, or social functioning, or causes them significant subjective
distress (APA, 2013; Caplan, 2002; Kuss & Griffiths, 2012).
As previously mentioned, there is a strong relationship between problematic
internet use and a number of online games, including first-person shooters, real-time
strategy games, and those available on social media. However, the online gaming genre
with the largest research base and most strongly associated with pathological internet
use is Massive Multiplayer Online Role-Playing Games (MMORPGs) (Berle et al.,
2015; Charlton & Danforth, 2007; Porter et al., 2010; Smyth, 2007; van Rooij et al.,
2010).
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Massive Multiplayer Online Role-Playing Games.
Massive Multiplayer Online Role-Playing Games (MMORPGs) are virtual
worlds that require players to interact with the online universe and other players to
progress effectively through the game (Caplan et al., 2009; Granic, Lobel, & Engels,
2014). MMORPGs are a popular gaming genre with approximately 23 million
individuals actively subscribed to at least one MMORPG in 2014 (Statista, 2015d).
Approximately 80% of MMORPG players are male, with the average player being in
their mid-twenties (Achab et al., 2011; Shen & Williams, 2010; Statista, 2015a). The
most popular MMORPG is World of Warcraft with approximately 10 million
subscribers world-wide in 2014 (Statista, 2015b).
MMORPGs require players to create a unique character or ‘avatar’ to represent
them in-game which provides individuals with a vessel through which to explore
aspects of self and communicate with others (Turkle, 1995; Williams et al., 2011).
Players often refer to their primary avatar (i.e. the one they play most often or their first
created character) as their “main”, which often becomes a part of their in-game and
offline identity (Williams et al., 2006). MMORPGs are categorised as highly social and
complex games (Granic et al., 2014) due to the inherent role group co-operation and
social communication play in game progression (Tajima, Matsuo, Uryu, & Sakamoto,
2012; Taylor & Taylor, 2009; Williams et al., 2006). Players often become members of
a ‘Guild’ which is defined as a consistent team of players who work together to achieve
group-dependent objectives (Shen, Monge, & Williams, 2014; Zhong, 2011). Players
commonly report social interaction as their favourite part of playing MMORPGs and
this social element is often what attracts players to these games in the first place (Caplan
et al., 2009; Herodotou et al., 2014; Seok & DaCosta, 2014).
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Scholars have compared MMORPGs to other genres of video and online games
to understand why MMORPG players appear particularly vulnerable to problematic
internet use (Berle et al., 2015; Smyth, 2007). Smyth’s (2007) experiment randomly
allocated individuals to play an MMORPG, an arcade, console, or offline computer
game for a 1 month period. Smyth discovered that after 1 month of playing, those
assigned to the MMORPG group played significantly more hours, had lower levels of
general health and sleep quality, and were more likely to experience poorer social and
academic functioning when compared to individuals who played a different game genre.
However, MMORPG players also reported higher levels of game enjoyment and
making more friends in-game compared to the other three groups (Smyth, 2007). Unlike
other game genres, the virtual world of each MMORPG exists in real-time and
continues to exist even when a player logs out of their avatar (Berle et al., 2015; Zhong,
2011). Furthermore, MMORPGs provide individuals with an enjoyable activity in
which they can play and socialise with family and friends (Herodotou et al., 2014; Seok
& DaCosta, 2014; Taylor & Taylor, 2009). Finally, MMORPGs provide players with
the unique opportunity to become a member of a guild which will become an in-game
social network that remains consistent across time and gaming sessions (Kang, Ko, &
Ko, 2009; Shen et al., 2014; Zhong, 2011). Thus, MMORPGs provide players with
opportunities to express aspects of self, communicate with their family and friends
through the game, and expand their social network.
For a majority of players, MMORPGs contribute positively to their well-being.
For instance, MMORPGs may provide players with the opportunity to: express different
aspects of self (Turkle, 1995; Williams et al., 2011); feel more comfortable when
communicating with others (Berle et al., 2015; Ng & Wiemer-Hastings, 2005); play
with family and friends (Cole & Griffiths, 2007; Herodotou et al., 2014; Seok &
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DaCosta, 2014; Taylor & Taylor, 2009); cope with stress (Kardefelt-Winther, 2014c;
Scott & Porter-Armstrong, 2013; Snodgrass et al., 2014; Wan & Chiou, 2006; Williams
et al., 2011; Wood, 2008); have fun (Snodgrass et al., 2014; Taylor & Taylor, 2009);
improve social skills (Campbell et al., 2006; Smyth, 2007); increase feelings of mastery
and power (Achab et al., 2011; Peters & Malesky Jr, 2008; Yee, 2006); improve
creativity and imagination (Williams et al., 2011); and meet social needs (Herodotou et
al., 2014; Hussain & Griffiths, 2009b; Kardefelt-Winther, 2014a; Williams et al., 2011)
such as developing new friendships (Caplan et al., 2009; Griffiths, 2010; Wan & Chiou,
2006; Yee, 2006) and belonging to a community (Achab et al., 2011; Caplan et al.,
2009; Longman et al., 2009; Wan & Chiou, 2006; Williams et al., 2011). Furthermore,
some MMORPG players report meeting their in-game friends face-to-face (Taylor &
Taylor, 2009; Williams et al., 2011), and developing close or romantic relationships
with other players (Cole & Griffiths, 2007; Mansikkamaki, 2014; Snodgrass, Lacy,
Dengah II, & Fagan, 2011). In light of the benefits MMORPGs can provide, it is
understandable that players enjoy engaging in the online world and spend a significant
amount of time in-game (Cole & Griffiths, 2007; Longman et al., 2009; Williams et al.,
2006; Williams et al., 2011). However, it has also been suggested that the social and
psychological benefits obtained from playing MMORPGs could increase an individual’s
risk of developing problematic MMORPG use (Caplan et al., 2009; Davis, 2001;
Hussain & Griffiths, 2009b; Wan & Chiou, 2006).
In comparison, a small number of players report that playing MMORPGs leads
to negative outcomes (Weinstein, Feder, Rosenberg, & Dannon, 2014) such as: a
reduction in academic or occupational performance (Achab et al., 2011; Berle et al.,
2015; Gentile et al., 2011; Peng & Liu, 2010; Peters & Malesky Jr, 2008; Porter et al.,
2010; Wan & Chiou, 2006); spending less time with, or the breakdown of, familial
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relationships and friendships (Achab et al., 2011; Berle et al., 2015; Cole & Griffiths,
2007; Griffiths, 2010; Lo et al., 2005; Peng & Liu, 2010; Peters & Malesky Jr, 2008;
Seok &DaCosta, 2014); escaping from offline responsibilities and problems (Domahidi
& Quandt, 2014; Griffiths, 2010; Kardefelt-Winther, 2014c, 2014d; Wan & Chiou,
2006; Williams et al., 2011), irritability when unable to play (Achab et al., 2011; Berle
et al., 2015; Griffiths, 2010), and playing to fulfil an obligation rather than obtain
enjoyment (Berle et al., 2015; Snodgrass et al., 2011; Taylor & Taylor, 2009). In
extreme cases, players have reported experiencing withdrawal symptoms,
preoccupation, malnutrition, and sleep deprivation as a consequence of playing of
MMORPGs (Achab et al., 2011; Berle et al., 2015; Griffiths, 2010; Ng & Wiemer-
Hastings, 2005; Peng & Liu, 2010; Peters & Malesky Jr, 2008; Porter et al., 2010;
Smyth, 2007).
An examination of clinical case studies suggests that online gaming can both
assist and inhibit an individual’s psychological and social wellbeing (Kuss & Griffiths,
2012; Shen & Williams, 2010; Williams, 2006; Williams et al., 2011). The literature
summarised above highlights the complex array of outcomes that may arise from
MMORPG use, and prompts careful consideration surrounding the conceptualisation
and definition of pathological use (Kardefelt-Winther, 2014c, 2014d; Kuss & Griffiths,
2012). Furthermore, scholars have emphasised the importance of identifying the
primary role MMORPGs have in players’ lives, such as a hobby (Eklund & Ask, 2013;
Herodotou et al., 2014; Taylor & Taylor, 2009), a way to cope with stress (Kardefelt-
Winther, 2014c; Scott & Porter-Armstrong, 2013; Snodgrass et al., 2014; Williams et
al., 2011), and/or a means of avoiding offline problems and relationships (Granic et al.,
2014; Peters & Malesky Jr, 2008; Wood, 2008).
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Several empirical studies have explored psychiatric symptoms as predictors and
outcomes of pathological MMORPG use (Caplan et al., 2009; Gentile et al., 2011; Lo et
al., 2005; Longman et al., 2009; Shen & Williams, 2010; Thorens et al., 2014; van
Rooij et al., 2010; Williams et al., 2011). For example, Thorens and colleagues (2014)
found that 68% of treatment-seeking internet users (of whom 46% played MMORPGs)
had a co-morbid psychiatric disorder, with social phobia being the most common co-
morbid condition. Other players have had a diagnosis of depression (Caplan, 2003;
Caplan et al., 2009; King, Delfabbro, Zwaans, & Kaptsis, 2013; Peng & Liu, 2010;
Thorens et al., 2014; Williams et al., 2011), ADHD (Williams et al., 2011), other
anxiety disorders (Cole & Hooley, 2013; King, Delfabbro, Zwaans, et al., 2013),
substance-use disorders (Williams et al., 2011), and other behavioural addictions
(Caplan et al., 2009; Williams et al., 2011). Caplan and colleagues (2009) empirically
examined a number of in-game, psychological, and contextual factors as predictors of
pathological internet use among MMORPG players. They found that only 2% of the
variance in problematic internet use was explained by MMORPG factors, such as
motivations for playing and hours of play, whereas 22% of the variance was explained
by participants’ psychological profiles, the most significant predictor being loneliness,
followed by physical aggression, behavioural addictions, and introversion (Caplan et al.,
2009). In light of this finding, Caplan and his associates, and other scholars (e.g.
Griffiths, 2010; Kardefelt-Winther, 2014a; Scott & Porter-Armstrong, 2013) have
suggested that scholars assess for co-morbid psychological disorders and other client
factors, rather than the potentially ‘addictive’ features of MMORPGs, when evaluating
the risk factors of pathological MMORPG use.
As indicated above, problematic MMORPG use has been associated with a
number of psychological conditions, with many of these deserving their own
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conceptualisation and empirical focus. In saying this, the presence of a psychological
risk factor is not essential to the development of pathological online gaming as argued
by a number of scholars (e.g. Block, 2008; Cheng & Li, 2014; Young, 1998). As
previously described, there remains ongoing debate regarding the etiology of Internet
Gaming Disorder where a number of psychological, physiological, genetic, and
personality factors have been suggested as having a notable impact on the course and
development of this multi-faceted disorder (APA, 2013; Petry et al., 2014). The current
authors chose one specific etiology to empirically examine to determine how it
influences the development of pathological online gaming. Therefore, the aim of the
present thesis is to extend upon the findings of previous research (e.g. Gentile et al.,
2011; Lo et al., 2005) by developing a conceptualisation of MMORPG use in the
context of social anxiety.
Online Gaming in the Context of Social Anxiety
The DSM-5 defines Social Anxiety Disorder (previously known as Social Phobia
in the DSM-IV) as a “marked or intense fear of social situations in which the individual
may be scrutinised by others” (APA, 2013, p. 203). More specifically, individuals with
social anxiety disorder may fear displaying physical or behavioural indicators of anxiety
such as blushing, sweating, and trembling which they believe would result in negative
social evaluation (Erwin et al., 2004; McKenna et al., 2002; Rapee & Heimberg, 1997;
Wittchen & Beloch, 1996). The 12-month prevalence of social anxiety disorder in the
United States of America is approximately 7%, with an estimated 13% of the population
experiencing social phobia at some point in their lives (APA, 2013; Kessler, et al.,
1994). Cognitive-behavioural models of social phobia conceptualise the disorder as the
over-estimation of the probability and consequences of negative social evaluation
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(Rapee & Heimberg, 1997) often due to holding excessively high standards for social
performance and negative self-beliefs (Clark, 2001).
Considering the social fears that characterise this condition, individuals with
social anxiety disorder tend to engage in various levels of social avoidance ranging from
subtle safety behaviours to evading social situations (Clark & Wells, 1995; Clark,
2001). Safety behaviours are defined as actions implemented before or during a social
situation to reduce the perceived likelihood of negative evaluation, such as over-
preparing, avoiding eye contact, speaking briefly, being agreeable and submissive, and
drinking alcohol so the individual appears more relaxed and sociable (Clark & Wells,
1995; Wells, Clark, Salkoviskis, Ludgate, Hackmann & Gelder, 1995). Thus, safety
behaviours reduce felt anxiety to a manageable level for that individual so they are able
to fulfil their social needs and generally function in day-to-day life (Shepherd &
Edelmann, 2005). However, social successes will often be attributed to the safety
behaviour used rather than personal or situational factors, thus preventing the individual
from learning that they are overestimating the likelihood of negative evaluation and
underestimating their social ability (Alden & Bieling, 1998; Rapee & Heimberg, 1997).
In the short term, such behaviours temporarily lessen anxiety symptoms which provide
the individual with immediate relief and reinforce the use of that behaviour in
subsequent situations (Campbell et al., 2006; Hammick & Lee, 2014). However, in the
long term, social avoidance of any kind maintains and exacerbates symptoms of social
anxiety as it deprives socially anxious individuals from fully experiencing social
interactions when their expectations can be tested and their social ability explored (Ho,
Lin, & Lee, 2015; Lo et al., 2005; Wells et al., 1995).
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Individuals with social anxiety tend to have more difficulty self-disclosing to
others, expressing their true selves, and initiating and maintaining meaningful
relationships than their less-anxious counterparts (Erwin et al., 2004; McKenna et al.,
2002; Rapee & Heimberg, 1997; Rodebaugh, 2009). Furthermore, social anxiety
disorder is associated with negative interpretations of others’ intentions and behaviours,
low perceived social support, social isolation, and loneliness which has been shown to
impact significantly on one’s social, occupational and psychological well-being, and
quality of life (La Greca & Lopez, 1998; Torgrud et al., 2004; Wittchen & Beloch,
1996). Therefore, it is not surprising that up to 69% of individuals with social anxiety
disorder have a co-morbid psychiatric condition, including other anxiety disorders,
major depressive disorder, and substance use disorders (APA, 2013; Wittchen &
Beloch, 1996).
The internet can provide socially anxious users with a number of benefits,
including: more time to consider how to respond (McKenna & Bargh, 2000; Walther,
1996); the ability to conceal signs of anxiety (Caplan, 2003; Erwin et al., 2004);
expressing their true selves (Turkle, 1995); feeling more comfortable when initiating
and maintaining conversations (Caplan, 2003; Erwin et al., 2004; Hammick & Lee,
2014); lower risk of negative evaluation (Lee & Stapinski, 2012); and obtaining social
needs not otherwise met face-to-face (Erwin et al., 2004; Hussain & Griffiths, 2009b;
McKenna & Bargh, 2000). Thus, playing MMORPGs could provide socially anxious
players with the opportunity to successfully form new and meaningful relationships
whilst avoiding the perceived threats associated with communicating face-to-face
(Elund, Clayden, & Green, 2010; Erwin et al., 2004; Herodotou et al., 2014; Ng &
Weimer-Hastings, 2005; Peters & Malesky Jr, 2008; Williams et al., 2011). However,
online methods of communication can also encourage individuals with social anxiety to
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avoid face-to-face social interactions and neglect existing relationships and obligations
(Davis, 2001; Erwin et al., 2004; Gentile et al., 2011; Lee & Stapinski, 2012; Lo et al.,
2005; Williams et al., 2011). Thus, individuals with social anxiety may be particularly
drawn to forms of online interaction and are subsequently at risk of pathological internet
use (Lo et al., 2005; McKenna et al., 2002).
A strong relationship exists between levels of social anxiety and pathological
levels of online gaming (Cole & Hooley, 2013; Gentile et al., 2011; Kardefelt-Winther,
2014c; King, Delfabbro, Zwaans, et al., 2013; Lo et al., 2005; Peng & Liu, 2010;
Thorens et al., 2014; Wei, Chen, Huang, & Bai, 2012). The remainder of this literature
review will pull together existing theories and empirical findings to create a
conceptualisation based on Davis’ (2001) cognitive-behavioural model of pathological
internet use that considers how and why players with higher levels of social anxiety are
more likely to develop problematic levels of MMORPG use. More specifically, playing
MMORPGs could provide socially anxious players with the opportunity to express their
true self to others (Cole & Griffiths, 2007; McKenna et al., 2002; Williams et al., 2011),
meet social needs that are not being fulfilled face-to-face (Hussain & Griffiths, 2009b;
Wan & Chiou, 2006), and form new relationships in-game (Herodotou et al., 2014; Ng
& Wiemer-Hastings, 2005; Williams et al., 2011).
A way to express the true self.
When describing the fundamental principles of client-centred therapy, Rogers
(1951) referred to the ‘true self’ as the underlying essence of an individual that needs to
be acknowledged and understood if that person is to achieve psychological well-being.
The current authors define the ‘true self’ as the culmination of beliefs, feelings and
personality characteristics which that individual believes represents who they truly are
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in that moment in time. In support of this, Schlegel, Hicks, King, and Arndt (2011)
found that college students who were able to write more about their true self, reported
significantly more meaning in life, than those who wrote less or were asked to write
about their actual, publically presented selves. Furthermore, knowledge and
accessibility of one’s true self significantly predicted meaning in life over and above the
variance accounted for by positive and negative affect and self-esteem (Schlegel, et al.,
2011).
Rodebaugh (2009) investigated the relationship between symptoms of social
anxiety and aspects of self. More specifically, Rodebaugh (2009) found that hiding
one’s true self from others was most predictive of social interaction anxiety, whereas
fears that one’s true self will be rejected by others was correlated with perceptions of
low social support. Furthermore, the relationship between fear of negative evaluation
and social interaction anxiety was partly explained by the belief that one’s true self
would be rejected by others. Rodebaugh’s (2009) study provides empirical evidence of
the important role the true self plays in the assessment and conceptualisation of social
anxiety disorder, and was thus incorporated into the model examined in Study 1 (see
Chapter 2).
The ‘Real Me’ model (McKenna et al., 2002) proposes that individuals are more
likely to express their true self in whichever domain (i.e. online or offline) they feel
most comfortable. Among McKenna and colleagues’ (2002) sample of 124 newsgroup
users, 27.4% reported expressing their true self solely in the online domain, 24.2% in
the offline domain, with the remaining 48.4% portraying their true self across both
contexts. A more recent study by Marriott and Buchanan (2014) found that of 517
internet users, only 8% located their true self solely online compared to 24% ‘offliners’,
and 68% expressing their true self in both domains. Marriott and Buchanan (2014)
ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
34
suggest that this shift in distribution may be due to modern forms of online
communication (i.e. social media) no longer being anonymous, and thus users are
required to remain consistent in their portrayal of self in both on- and off-line contexts
(DeAndrea & Walther, 2011). However, playing MMORPGs remains an anonymous
social activity that provides clinicians and scholars with the unique opportunity to
explore the expression of true self and its relationship with social anxiety and playing
social online games. Although several scholars predict a positive relationship exists
between MMORPG use and expression of true self in-game (Elund et al., 2010; Ng &
Wiemer-Hastings, 2005; Williams et al., 2011), this relationship has yet to be
empirically explored.
Existing investigations suggest that individuals who primarily express their true
self online experience higher levels of loneliness, social anxiety, introversion, and
shyness (Amichai-Hamburger et al., 2002; Marriott & Buchanan, 2014; McKenna et al.,
2002). Marriott and Buchanan (2014) also found that the expression of true self online
was associated with introversion and neuroticism and that these relationships were fully
and partially mediated by shyness, respectively. These findings suggest that shy or
socially anxious individuals experience online communication as a safer environment in
which to express the true self (Amichai-Hamburger et al., 2002; Marriott & Buchanan,
2014; McKenna et al., 2002).
Given individuals who are shy or socially anxious are more likely to express
their true self online (Amichai-Hamburger et al., 2002; Marriott & Buchanan, 2014;
McKenna et al., 2002), scholars have explored whether online communication partners
are better able to detect expressions of true self than their face-to-face counterparts
(Amichai-Hamburger et al., 2002; Bargh et al., 2002; McKenna et al., 2002). For
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example, Bargh and colleagues’ third study required participants to list personality traits
characteristic of their true self and their actual self. It was found that participants who
met in the online condition were significantly better at identifying traits of their
partner’s true self than those in the face-to-face condition, whereas identification of
actual self traits did not differ across the online and face-to-face conditions. Bargh and
colleagues suggest that this heightened ability to identify another’s true self when
communicating online may be due to lower perceived social risk, the absence of gating
features, and subsequent increases in the level of intimacy and number of self-
disclosures. Therefore, the online medium provides some individuals with a safer, more
controlled social environment in which to express and be acknowledged for their true
self by others (Amichai-Hamburger et al., 2002; Bargh et al., 2002; McKenna et al.,
2002; Turkle, 1995).
Preliminary evidence suggests that some players are more likely to convey their
true self through their gaming avatar than during face-to-face interactions (Cole &
Griffiths, 2007; Wan & Chiou, 2006; McKenna et al., 2002; Williams et al., 2011). Cole
and Griffiths (2007) found that players who reported feeling most comfortable
expressing their true self through their avatars (34.6%) played significantly more hours
per week than those who did not. This finding suggests that expressing one’s true self
in-game may be a rewarding experience (Trepte & Reinecke, 2010) that may contribute
to more intensive levels of play (Cole & Griffiths, 2007; Davis, 2001; Longman et al.,
2009). Furthermore, if MMORPGs provide players with the opportunity to fulfil their
fundamental need to feel accepted as their true selves, and this need was not previously
satisfied among face-to-face relationships, players may prefer to spend time with in-
game friends rather than face-to-face relationships (Hussain & Griffiths, 2009b; Wan &
Chiou, 2006; Williams et al., 2011). This could lead to social displacement and be a risk
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factor for the development of problematic MMORPG use (Bessiere et al., 2008; Caplan
et al., 2009; Erwin et al., 2004; Peng & Liu, 2010; Shen & Williams, 2010; Williams,
2006).
Given the established relationship between expression of true self and
psychological well-being (Amichai-Hamburger et al., 2002; McKenna et al., 2002;
Rogers, 1951; Schlegel et al., 2011), particularly its role in the conceptualisation of
social anxiety disorder (Rodebaugh, 2009), it is important to examine how new means
of communication, such as MMORPGs, influence this relationship. The literature
reviewed above suggests that MMORPGs may provide socially anxious players with the
opportunity to express and be accepted for their true selves (Cole & Griffiths, 2007;
Williams et al., 2011). However, there are no published studies that examine the extent
to which players express their true self in-game, and how this expression is related to
perceptions of face-to-face and in-game social support. Study 1 (see Chapter 2) is the
first empirical study to shed light on MMORPG players’ expression of true self in-game
and its role in the relationship between social anxiety and levels of MMORPG use.
The role of face-to-face social support.
Social support is considered a multidimensional construct (Caldwell & Reinhart,
1988; Forbes & Roger, 1999; Sarason, Sarason, Shearin, & Pierce, 1987). More
specifically, scholars have defined at least three types of social support: perceived,
enacted, and social integration, which is provided in at least three forms: emotional,
informational, or tangible (Caldwell & Reinhart, 1988; Forbes & Roger, 1999;
Haemmerlie, Montgomery & Melchers, 1988). Furthermore, within each category of
social support are other variables, such as the number, quality of, and satisfaction with
levels of support (Sarason, Sarason, et al., 1987; Torgrud et al., 2004; Turner, 1981).
ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
37
Perceived social support is considered among scholars to be equally, if not more
important to an individual’s well-being than the support actually received (Calsyn,
Winter, & Burger, 2005; Forbes & Roger, 1999; Torgrud et al., 2004). Therefore, the
current thesis examines perceived levels of face-to-face and in-game emotional support
where respondents report the number of people who would provide support and their
level of satisfaction with this amount of support (Calsyn et al., 2005; Sarason, Sarason,
et al., 1987).
Caplan (1974) proposed that an individual’s social support network consists of
continuous or intermittent ties who provide psychosocial resources that assist in the
maintenance of the individual’s psychological, emotional and physical well-being over
time. In support of the above, numerous scholars have emphasised the important role
social support plays in buffering against stress and emotional, financial and
psychological difficulties (Calsyn et al., 2005; Forbes & Roger, 1999; Sarason, Levine,
Basham, & Sarason, 1983; Sarason, Sarason, et al., 1987; Turner, 1981). Conversely,
low levels of social support are significantly associated with psychological and
emotional distress such as social anxiety, depression, loneliness, hostility, shyness, low
self-esteem and self-acceptance, mortality, and illness (Caldwell & Reinhart, 1988;
Lakey & Cassady, 1990; La Greca & Lopez, 1998; Longman et al., 2009; Sarason et al.,
1983; Sarason, Sarason, et al., 1987; Torgrud et al., 2004; Turner, 1981).
Individuals with social anxiety report one of the lowest levels of perceived social
support from friends, family, and significant others when compared to other psychiatric
and physical illness groups (Torgrud et al., 2004). A number of empirical studies also
found a negative correlation between levels of social anxiety and perceived number,
quality of, and satisfaction with social support (Caldwell & Reinhart, 1988; Calsyn et
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al., 2005; Haemmerlie et al., 1988; La Greca & Lopez, 1998; Sarason, Sarason, et al.,
1987; Torgrud et al., 2004). For example, in a sample of adolescents, those with higher
social anxiety reported having fewer friends, poorer quality relationships with their
close friendships, and less peer acceptance than those with lower levels of social anxiety
(La Greca & Lopez, 1998).
A number of scholars have referred to cognitive-behavioural models of social
phobia to better understand why individuals with social anxiety perceive lower levels of
social support than other psychiatric populations (Clark & Wells, 1995; Rapee &
Heimberg, 1997). The cognitive biases associated with social anxiety, such as a hyper-
vigilance towards social judgment and self-focused attention (Haemmerlie et al., 1988;
Rapee & Heimberg, 1997) may influence the ability of socially anxious individuals to
accurately recall or interpret the social support provided to them (Forbes & Rogers,
1999; Lakey & Cassady, 1990; McKenna & Bargh, 1999; Torgrud et al., 2004; Turner,
1981). For example, Lakey and Cassady (1990) discovered that when presented with
examples of supportive behaviours, those with lower levels of perceived social support
rated these behaviours as less helpful than those with higher levels of perceived social
support. Furthermore, individuals with higher social anxiety had more difficulty
recalling positive supportive behaviours provided by others, and significantly
underestimated the amount of support received when compared to reports provided by
family and friends (Lakey & Cassady, 1990). These cognitive biases would then
maintain perceptions of low social support, and in turn, provides evidence (however
inaccurate) that they are being socially rejected or judged, which would confirm their
negative self-beliefs and exacerbate feelings of social anxiety (Calsyn et al., 2005;
Haemmerlie et al., 1988; Rodebaugh, 2009). Thus, the relationship between perceived
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social support and social anxiety appears to be bidirectional (Calsyn et al., 2005; Turner,
1981).
Scholarly exploration of the relationship between face-to-face social support and
MMORPG use has produced a number of discoveries, where low levels of perceived
social support may: drive individuals to play MMORPGs to develop new relationships
and meet their social needs (e.g. Kaczmarek & Drazkowski, 2014; Kardefelt-Winther,
2014a; Wan & Chiou, 2006; Williams et al., 2006); arise as a negative outcome of
pathological MMORPG use (e.g. Achab et al., 2011; Taylor & Taylor, 2009; Zhong,
2011); or both (e.g. Shen & Williams, 2010; Williams, 2006). Each of these
mechanisms will be explored sequentially below.
Ho and colleagues (2015) proposed that socially anxious individuals and those
who have difficulty forming relationships face-to-face may view MMORPGs as an
opportunity to connect with other players. This statement is supported in the literature
where socially anxious individuals may compensate for their lower levels of perceived
social support by communicating with other MMORPG players to expand their social
network (Erwin et al., 2004; Ho et al., 2015; McKenna et al., 2002; Shen & Williams,
2010), or to fulfil social needs that are not being met among their face-to-face
relationships (Erwin et al., 2004; Kaczmarek & Drazkowski, 2014; Kardefelt-Winther,
2014a; McKenna et al., 2002; Wan & Chiou, 2006; Williams et al., 2006). The above
findings support the Social Compensation hypothesis (Kardefelt-Winther, 2014a;
Kaczmarek & Drazkowski, 2014; Kraut et al., 2002; Lemmens et al., 2011; McKenna &
Bargh, 1998; Wan & Chiou, 2006) and suggest that engagement with MMORPGs can
be an adaptive and understandable behaviour (Kardefelt-Winther, 2014a).
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A significant portion of the online gaming literature has explored the
consequences of problematic MMORPG use, with a particular focus on the deterioration
of offline relationships. More specifically, time spent communicating with other players
and maintaining these relationships may take time away from face-to-face relationships
and further reduce players’ already low levels of offline support (Achab et al., 2011;
Snodgrass et al., 2011; Tajima et al., 2012; Taylor & Taylor, 2009; Williams, 2006;
Zhong, 2011). In addition to the above, players have reported sacrificing time spent
socialising offline in favour of assisting or communicating with in-game friends (Berle
et al., 2015; Eklund & Ask, 2013; Hussain & Griffiths, 2009a, 2009b; Scott & Porter-
Armstrong, 2013; Shen & Williams, 2010; Snodgrass et al., 2011; Taylor & Taylor,
2009), replacing existing offline ties with in-game friends (Hussain & Griffiths, 2009b;
Kaczmarek & Drazkowski, 2014; Wan & Chiou, 2006; Williams et al., 2011), a
reduction in the quality and size of offline social networks (Utz et al., 2012; Williams,
2006), marital breakdown (Achab et al., 2011), interpersonal conflicts with offline
relationships (Achab et al., 2011; Cole & Griffiths, 2007; Hussain & Griffiths, 2009a;
Mansikkamaki, 2014; Peters & Malesky Jr, 2008; Taylor & Taylor, 2009), missing or
avoiding social events (Achab et al., 2011; Berle et al., 2015; Peters & Malesky Jr,
2008; Taylor& Taylor, 2009; Williams, 2006), and a felt disconnection from offline
communities and relationships (Caplan et al., 2009; Longman et al., 2009) as a result of
playing MMORPGs. For example, 5.6% of online video gamers in Seok and DaCosta’s
(2014) sample reported that MMORPGs have caused relationship problems, 9%
reported preferring to play online games than spend time with face-to-face friends, and
13.5% endorsed playing games over spending time with family. Collectively, these
findings provide support for the Time and Social Displacement hypotheses (Longman et
al., 2009; Shen & Williams, 2010; Wan & Chiou, 2006; Zhong, 2011).
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As described above, quantitative and qualitative data obtained from MMORPG
players indicate that lower levels of perceived face-to-face support can be
conceptualised as a social factor that both contributes to increased levels of MMORPG
use, and is a consequence of pathological engagement with these games. Therefore,
scholars predict that the relationship between offline social support and problematic
MMORPG use is bidirectional as suggested by the Poor-get-Poorer hypothesis (Davis,
2001; Shen & Williams, 2010; Williams, 2006). However, as indicated in this review,
this relationship does not exist independent of other factors, such as social anxiety
(Erwin et al., 2004; Lo et al., 2005; Torgrud et al., 2004), and the level of social support
received from in-game relationships (Hussain & Griffiths, 2009a, 2009b; Kaczmarek &
Drazkowski, 2014; Longman et al., 2009; Tajima et al., 2012). In particular, the nature
and quality of the relationships formed in MMORPGs is important to explore due to the
positive and/or negative impact they can have on levels of face-to-face social support
(Scott & Porter-Armstrong, 2013; Shen & Williams, 2010; Williams et al., 2006).
Forming supportive relationships in MMORPGs.
Ho and colleagues (2015) asked MMORPG players with social anxiety
symptoms to retrospectively rate their level of social anxiety prior to, and since, playing
these games. On average, participants reported a significant reduction in levels of social
anxiety as a result of playing MMORPGs (Ho et al., 2015). Socially anxious players
also reported receiving encouragement, advice, and feedback from others in-game,
which they then utilised to modify their in-game behaviour and correct maladaptive
beliefs associated with their social anxiety (Ho et al., 2015). In light of the above, Ho
and colleagues proposed that the social feedback provided by other players may alter
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cognitive biases associated with social anxiety, which may lead to less psychopathology
and contribute to the development of supportive relationships in MMORPGs.
Indeed, other players have also reported that fellow guild members become
important sources of durable, significant friendships that provide them with emotional
support and assistance regarding in-game and offline issues (Cole & Griffiths, 2007;
Kang et al., 2009; Longman et al., 2009; Mansikkamaki, 2014; Ng & Wiemer-Hastings,
2005; Shen et al., 2014; Smyth, 2007; Williams et al., 2011; Yee, 2006). Furthermore, a
number of players report meeting in-game friends face-to-face and maintaining a long
term relationship with these individuals in online and offline domains (Cole & Griffiths,
2007; Mansikkamaki, 2014; Shen et al., 2014; Taylor & Taylor, 2009; Williams et al.,
2006; Williams et al., 2011). In addition to providing social support and durable
relationships, MMORPGs also provide other social and emotional benefits such as,
improving individual’s social skills (Campbell et al., 2006; Ho et al., 2015), feeling
safer when communicating in-game (Berle et al., 2015; Hammick & Lee, 2014; Ho et
al., 2015); increased confidence when interacting face-to-face (Erwin et al., 2004; Ho et
al., 2015), improving self-esteem (Kang et al., 2009), feeling needed by other players
(Snodgrass et al., 2011; Wan & Chiou, 2006); providing a shared activity through which
individuals can play with offline relationships as a means of maintaining these
relationships (Eklund & Ask, 2013; Herodotou et al., 2014; Shen & Williams, 2010;
Snodgrass et al., 2011; Taylor & Taylor, 2009; Williams et al., 2006); and an
opportunity to express one’s true self to others (Cole & Griffiths, 2007; Wan & Chiou,
2006; McKenna et al., 2002; Williams et al., 2011).
It seems clear that for some individuals, MMORPGs provide players (including
those with social anxiety) with the opportunity to form new supportive relationships that
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contribute positively to their social and emotional well-being (Ho et al., 2015;
Snodgrass et al., 2014; Wan & Chiou, 2006; Williams et al., 2006). However, to what
extent do the friendships formed in-game compare to face-to-face relationships?
Approximately 46% of Longman and colleagues’ (2009) sample (N = 912) agreed that
their MMORPG and face-to-face friends were comparable, some even reporting their
online friends were more trustworthy (4.8%) or equally trustworthy (36.7%) than their
offline friendships. Thirty nine percent of Cole and Griffiths’ (2007) sample said they
have discussed sensitive issues with MMORPG players that they would not have
mentioned to real-life friends. Qualitative research also provides support for the above
findings (Eklund & Ask, 2013; Herodotou et al., 2014; Mansikkamaki, 2014; Taylor &
Taylor, 2009; Williams et al., 2006). Thus, some players trust and confide in MMORPG
friends at a level equal to their offline relationships, which suggests that in-game
connections may be considered as valuable and supportive as face-to-face relationships.
Similar to face-to-face relationships, in-game friendships also require players to
dedicate time and effort to developing and maintaining these social connections (Eklund
& Ask, 2013; Taylor & Taylor, 2009). However, the social benefits obtained from these
online relationships have been associated with increased time spent online and
pathological internet use (Caplan, 2002; Cole & Griffiths, 2007; Davis, 2001; Eklund &
Ask, 2013; Erwin et al., 2004; Tajima et al., 2012; Williams et al., 2006). These
findings indicate that in-game relationships can provide players with positive and/or
negative outcomes that affect their social well-being.
For example, a number of studies have found that time spent playing
MMORPGs was positively associated with the number and quality of in-game social
support, but was negatively related to face-to-face social support (Berle et al., 2015;
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Taylor & Taylor, 2009; Utz et al., 2012). Furthermore, Longman and colleagues (2009)
found that the amount of time spent playing MMORPGs was positively correlated with
in-game social support, but was negatively associated with offline instrumental support
and social companionship. Kaczmarek and Drazkowski (2014) found that in-game
social support was associated with positive well-being. However, if online relationships
replaced offline connections then this displacement was associated with lower levels of
well-being (Kaczmarek & Drazkowski, 2014). Similarly, Shen and Williams (2010)
found that individuals who used MMORPGs to communicate or play with existing
offline relationships effectively maintained and enhanced these connections, whereas
individuals who played MMORPGs to make new friends developed enhanced feelings
of connectedness online, but had higher levels of loneliness and time displacement
offline.
Although these findings are consistent with the Time Displacement hypothesis
where time spent obtaining social rewards and maintaining in-game relationships results
in less time spent with face-to-face relationships (e.g. Tajima et al., 2012; Taylor &
Taylor, 2009; Williams, 2006; Zhong, 2011), it is important to note that this is not a
negative outcome in and of itself. Rather, as Shen and Williams (2010) discovered,
negative consequences will depend on a player’s ability to balance time spent in-game
with offline relationships and responsibilities.
Finally, in addition to social outcomes, players have also reported declines in
emotional and physical well-being as a result of forming social connections in-game.
For example, a number of players have reported: feeling obligated to help fellow guild
members in-game even when this leads to loss of sleep (Achab et al., 2011; Peters &
Malesky Jr, 2008; Scott & Porter-Armstrong, 2013); playing MMORPGs when the
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individual preferred to spend time with family or run errands (Achab et al., 2011; Taylor
& Taylor, 2009); and perceiving MMORPG play as a ‘chore’ or ‘responsibility’
(Snodgrass et al., 2011; Tajima et al., 2012; Taylor & Taylor, 2009; Williams et al.,
2006).
In light of the above findings, scholars recommend that future research include
measures of in-game and face-to-face social support, in addition to psychopathology
and other context variables (e.g. playing with family or strangers) to better understand
the social impact MMORPG use has on a particular individual (Shen & Williams, 2010;
Williams, 2006).Therefore, measures of both face-to-face and in-game social support
were included when collecting the data for the current thesis. Study 1 is the first
empirical paper to simultaneously examine how both forms of social support influence
one another and impact on levels of social anxiety, MMORPG use, and expressions of
true self in-game. Furthermore, Study 2 expands on the cross-sectional literature
summarised in this chapter by utilising longitudinal data from MMORPG players to
determine whether increases in MMORPG use is associated with increases in in-game
social support and a reduction in face-to-face support over time.
Thesis Aims and Rationale
Broadly speaking, the aim of this thesis was to provide multi-faceted and
meaningful empirical contributions to the available MMORPG literature by utilising
Structural Equation Modelling (SEM) and longitudinal data to develop a more
comprehensive understanding of the psychosocial mechanisms that may contribute to
this potential disorder. In light of the recent inclusion of Internet Gaming Addiction in
Section III: Conditions for Further Study of the DSM-5 (APA, 2013), this thesis was
conducted to provide scholars and clinicians with an empirically supported
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conceptualisation that allows for a more comprehensive understanding of MMORPG
use, its predictors and outcomes, and the function of these games in players’ lives.
Finally, this thesis followed in the footsteps of scholars such as Kardefelt-Winther
(2014a, 2015a), Griffiths (2010), and Davis (2001) by focusing on why particular
MMORPG players, such as those with social anxiety, develop symptoms of problematic
MMORPG use.
More specifically, published reviews and critiques of the available literature
(e.g. Kardefelt-Winther, 2014a; Kuss, 2013; Kuss & Griffiths, 2012; Petry et al., 2014a)
instigated a number of recommendations for further research in the area, four of which
were incorporated into the present thesis. First, in line with recent writings, MMORPG
use was conceptualised within the context of a pre-existing psychopathology (i.e. social
anxiety) which incorporated social and psychological factors to provide a more
comprehensive understanding of the function of MMORPG use (Griffiths, 2010;
Kardefelt-Winther, 2014a; Kuss, 2013; Kuss & Griffiths, 2012; Wood, 2008). Second,
this thesis utilises complex modelling procedures and longitudinal data, both of which
are noticeably lacking in the available literature (Ferguson et al., 2011; Scott
&Armstrong, 2013). Third, this thesis utilised a modified measure of problematic
internet use (GPIUS; Caplan, 2002) which was based on Davis’ (2001) cognitive-
behavioural model of pathological internet use. The use of the GPIUS was consistent
with Kardefelt-Winther’s (2015b) recommendation to utilise measures that are derived
from a conceptualisation rather than the diagnostic criteria of a different disorder.
Finally, a significant number of studies in the MMORPG literature focus on adolescent
players despite consistent evidence that a majority of MMORPG players are adults in
their 20s and 30s (Achab et al., 2011; Shen & Williams, 2010; Statista, 2015a).
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Study 1: Online gaming in the context of social anxiety.
Study 1 is presented in Chapter 2 and aims to create and test a psychosocial
model of MMORPG use in the context of social anxiety. This conceptualisation was
derived from Davis’ (2001) cognitive-behavioural model of pathological internet use
and elaborated on bivariate analyses reported in the MMORPG and internet use
literature (e.g. Cole & Griffiths, 2007; Cole & Hooley, 2013; Lo et al., 2005; Longman
et al., 2009; McKenna et al., 2002; Wan & Chiou, 2006). As suggested by Davis (2001),
individuals with an underlying psychopathology (i.e. social anxiety) who experience
low levels of face-to-face social support, may play MMORPGs (i.e. life stressor) to
obtain important benefits (i.e. expressing and being accepted for their true self and
receiving support from in-game relationships), which would predispose these players to
higher levels of MMORPG use. Furthermore, it was hypothesised that individuals with
lower levels of face-to-face social support would be more likely to express their true
selves in-game, and expressions of true self would be associated with higher numbers
of, and greater satisfaction with, in-game social support. This conceptualisation of
MMORPG use was tested using Structural Equation Modelling (SEM) to determine
how well the proposed model fit the data from one half of the sample. The SEM process
was then replicated on the second half of the sample to assess the robustness of the
pathways.
A secondary aim of this study was to directly compare the predictive power of a
multi-dimensional measure of pathological MMORPG use (i.e. GPIUS) against time
spent playing MMORPGs in relation to psychological and social predictors. Including
both outcome variables allowed for an empirical examination of recent assertions that
the latter measure is not indicative of problematic online gaming (e.g. Griffiths, 2010;
Petry et al., 2014b; Utz et al., 2012). In addition, this method was utilised to gather both
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qualitative and objective outcome measures to provide a more comprehensive
understanding of this behaviour. Study 1 is the first published study to examine two
measures of MMORPG use simultaneously in a single statistical analysis.
Study 2: Psychological and social outcomes of increased online gaming: A
longitudinal study.
The primary aim of Study 2 (as reported in Chapter 3) was to test whether the
robust pathways supported in the tested model from Study 1 would be sustained by
longitudinal data collected over a 12 month period. Thus, Study 2 examined the
psychological (i.e. social anxiety) and social outcomes (i.e. in-game and face-to-face
social support) of increased MMORPG play over the examined 12 month period.
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CHAPTER 2
STUDY 1: ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
Manuscript published in Psychology of Addictive Behaviours in June 2015
Lee, B. W., & Leeson, P. R. C. (2015). Online gaming in the context of social anxiety.
Psychology of Addictive Behaviours, 29(2), 473-482. doi: 10.1037/adb0000070
Note. This chapter is based on the journal article noted above (see Appendix I), and has
been reproduced in this thesis with copyright permission from the American
Psychological Association (see Appendix J). However, a few minor changes have been
made to conform to the thesis structure and review process.
Copyright © 2015 by the American Psychological Association.
Reproduced with permission.
The official citation that should be used when referencing this material is: Lee, B. W., &
Leeson, P. R. C. (2015). Online gaming in the context of social anxiety. Psychology of
Addictive Behaviours, 29(2), 473-482. doi: 10.1037/adb0000070
This article may not exactly replicate the final version published in the APA journal. It
is not the copy of record. No further reproduction or distribution is permitted without
written permission from the American Psychological Association.
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Massive Multiplayer Online Role-Playing Games
Massive Multiplayer Online Role-Playing Games (MMORPGs) are virtual
worlds in which players interact with each other and the online gaming universe through
one or more avatars (Cole & Griffiths, 2007). In 2014, over 23 million people were
actively subscribed to at least one MMORPG (Statista Inc., 2015b). While MMORPGs
can contribute positively to players' lives (Caplan et al., 2009; Longman et al., 2009),
more intensive use of MMORPGs has been associated with various negative
consequences (Peng & Liu, 2010; Peters & Malesky Jr, 2008; Wan & Chiou, 2006)
which can subsequently develop into problematic and maladaptive levels of MMORPG
usage (Ng & Wiemer-Hastings, 2005; Peters & Malesky Jr, 2008).
Davis’ (2001) cognitive-behavioural model of pathological internet use can be
applied to understand the factors that may contribute to problematic levels of
MMORPG use among players. Davis proposed that the development of a pathological
behaviour requires a predisposed vulnerability (i.e. a pre-existing psychopathology) and
a life event (e.g. playing MMORPGs) where the individual is psychologically and/or
socially reinforced to continue engaging in that activity. MMORPG players may
subsequently develop higher levels of play that in turn may render them more
vulnerable to excessive and compulsive use, withdrawal symptoms, and other social and
occupational consequences (Caplan, 2002; Davis, 2001).
Caplan and colleagues (2009) found that when predicting the intensity of
internet usage among MMORPG players, 22% of the variance was explained by
players’ psychological wellbeing (e.g. depression and loneliness), whereas only 2% of
the variance was accounted for by game factors (e.g. motivations to play). This finding
supports Davis’ (2001) model and research such as Kuss (2013) that emphasise the need
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to consider players’ unique contexts, such as their psychological vulnerabilities, when
conceptualising MMORPG use.
Social Anxiety as a Pre-existing Psychopathology
The existing literature indicates that players with social anxiety generally play
MMORPGs more frequently than their non-anxious counterparts (Cole & Hooley, 2013;
Lo et al., 2005). Social anxiety disorder is a debilitating condition experienced by
roughly 13% of the population at some point in their lives (Kessler et al., 1994). It is
characterised by the over-estimation of the probability and consequences of negative
social evaluation, which often results in avoidance of feared social situations (Rapee &
Heimberg, 1997).
Researchers have suggested that individuals with social anxiety perceive the
internet as a safer social environment than face-to-face interactions due to the lack of
physical and auditory cues, such as blushing and stuttering, which are often the target of
this population’s anxiety (McKenna, & Bargh, 1999; Ng & Wiemer-Hastings, 2005;
Peters & Malesky Jr, 2008). Consistent with this, individuals with higher social anxiety
generally report a preference for online over face-to-face interactions (Lee & Stapinski,
2012). Therefore, as proposed in Davis’ (2001) model, having an underlying
psychological vulnerability, such as social anxiety, may predispose individuals to play
MMORPGs to receive specific psychological (e.g. relieve distress) and social rewards
(e.g. opportunity to more safely interact with others) which could result in higher levels
of MMORPG usage.
Factors Associated with Social Anxiety and MMORPG Use
Online expression of our true selves.
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Existing research indicates that those with social anxiety are more likely to hide
their true self from others for fear of rejection (Rodebaugh, 2009) which would make
this fundamental need difficult to meet. The current study draws on the definition of
true self first outlined by Rogers (1951) as the underlying essence of an individual that
needs to be expressed, acknowledged, and understood if that person is to achieve
psychological well-being.
The ‘Real Me’ model proposed by McKenna and colleagues (2002) suggests
that shy and introverted individuals portray their ‘real’ or ‘true’ self more often when
interacting online than face-to-face (Amichai-Hamburger et al., 2002; McKenna et al.,
2002).MMORPG avatars may similarly provide socially anxious individuals with a
mechanism through which to express their true self (Elund et al., 2010). In one study,
nearly 35% of participants reported feeling more comfortable expressing their true self
through their MMORPG avatars than face-to-face (Cole & Griffiths, 2007). If a player's
need to communicate their true self to others is repeatedly achieved through playing
their avatar, this social reward may contribute to more time spent playing MMORPGs
(Cole & Griffiths, 2007; Longman et al., 2009).
In-game and face-to-face support in the context of social anxiety.
Data collected from MMORPG players suggest that valuable and trustworthy
friendships are formed in-game (Longman et al., 2009; Williams et al., 2011). Longman
and colleagues (2009) found that individuals who played with other guild members
reported more in-game social support than those who played on their own. A guild is a
group of players who work together to achieve particular goals within an MMORPG
(Ng & Wiemer-Hastings, 2005). In addition, 39% of Cole and Griffiths' (2007) sample
reported discussing sensitive issues with MMORPG players they would not have
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mentioned to face-to-face contacts (Cole & Griffiths, 2007). Therefore, these games can
provide individuals with the opportunity to develop significant friendships and receive
emotional support not otherwise obtained from their face-to-face relationships (Cole &
Griffiths, 2007; Utz et al., 2012; Williams et al., 2011).
This social benefit of playing MMORPGs is particularly relevant for individuals
with social anxiety who, compared to other mental health populations, report the lowest
levels of face-to-face social support (Torgrud et al., 2004). Consequently, researchers
have suggested that socially anxious individuals may utilise the MMORPG environment
to form a new or larger support network to compensate for their perceived and/or actual
low level of social support offline (Wan & Chiou, 2006). However, those who receive
social support from other MMORPG players (Charlton & Danforth, 2007; Longman et
al., 2009), and those with larger support networks in-game (Cole & Griffiths, 2007; Utz
et al., 2012) also report playing significantly more hours than those who do not.
The Current Study
As indicated in the review above, it is important to develop a model that
encapsulates the beneficial and detrimental aspects of MMORPGs usage and can be
utilised in clinical and research settings. To do this, Davis' (2001) cognitive-behavioural
model of pathological internet use was used as a  framework where a pre-existing
psychological vulnerability (i.e. social anxiety) was examined in conjunction with social
rewards gained from playing MMORPGs (i.e. expression of true self and social support)
to predict levels of MMORPG use.
Generally researchers have measured problematic MMORPG usage in one of
two ways: either utilising a psychometric measure of pathological play (Charlton &
Danforth, 2007; Cole & Hooley, 2013) or obtaining data concerning the frequency and
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duration of play (Cole & Griffiths, 2007; Lo et al., 2005; Longman et al., 2009; Ng &
Weimer-Hastings, 2005). Researchers have recently theorised that large amounts of
time spent playing games online may reflect an opportunity for experiencing ‘flow’
(Seok & DaCosta, 2014) or players’ enjoyment of the game (e.g. a hobby) rather than
being indicative of consequences associated with problematic MMORPG use per se
(Kardefelt-Winther, 2014a; Weinstein & Lejoyeux, 2010). It would seem that
psychometric measures such as the Generalised Problematic Internet Use Scale
(GPIUS) and time spent playing may both be useful, but different ways of
conceptualising and measuring MMORPG usage. Therefore, the current authors utilised
both forms of problematic MMORPG use assessment to explore both the objective (i.e.
time spent playing) and qualitative aspects (i.e. GPIUS) of participants' MMORPG play
experiences.  Levels of social anxiety (a pre-existing psychopathology) and expressions
of true self in-game (a social reward received from playing) are conceptualised as
predictors of problematic levels of MMORPG usage in the present study and elsewhere
(Davis, 2001; Elund et al., 2010; McKenna et al., 2002). Empirical studies have
demonstrated that in-game social support is associated with time spent playing due to
the time required to maintain these relationships (Cole & Griffiths, 2007; Utz et al.,
2012), and thus, not necessarily predictive of problematic usage. Finally, it has been
found that levels of face-to-face social support are associated with both problematic
MMORPG use (Caplan et al., 2009; Peng & Liu, 2010; Utz et al., 2012), and time spent
playing these games (Lo et al., 2005; Longman et al., 2009).
The following hypotheses were derived: 1) Higher levels of social anxiety and
expression of true self in-game will be positively associated with GPIUS scores; 2)
Higher numbers of, and satisfaction with, in-game supports will be associated with more
time playing MMORPGs; and 3) Lower numbers of, and satisfaction with face-to-face
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relationships will be associated with both larger GPIUS scores, and more time spent
playing MMORPGs.
Method
Participants
A total of 686 players completed the survey. Sixty participants were excluded
from further analyses because they were under 18 years of age (n = 39) or had missing
data (n = 21), leaving a sample size of 626 with 505 men and 121 women.
Procedure
Adults currently playing at least one MMORPG were invited to participate in a
research study examining “how the use of MMORPGs, and the characters played, may
affect perceptions of social support both in-game and face-to-face”. The advertisement
was posted worldwide on various online gaming forums, MMORPG fan sites, Reddit,
Facebook, and spread by word of mouth. Respondents were informed that the survey
would take 20 to 30 minutes to complete, and that their participation was anonymous
and confidential. Participants who did not understand written English or were not
currently playing an MMORPG were excluded from the study. Participation was
voluntary and respondents were not compensated for their participation.
Measures
Social anxiety.
The self-report version of the Liebowitz Social Anxiety Scale (LSAS-SR; Fresco
et al., 2001) was used to measure levels of social anxiety over the past week across two
domains: fear and avoidance. Participants responded to 24 statements describing various
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social situations and were asked to rate their level of fear from 0 (none) to 3 (severe), as
well as how often they generally avoid each activity from 0 (never) to 3 (usually). The
LSAS-SR has acceptable construct validity for the subscales (r = .62-.66) and total
score (r = .83; Fresco et al., 2001). Good internal consistencies for all subscales (α =
.73-.84) and total score (α = .94) in a non-clinical sample have been reported (Fresco et
al., 2001). Comparable internal consistencies were demonstrated in the current sample
for the subscales (α = .86-.90) and total score (α = .96).
Measure of MMORPG usage.
The Generalised Problematic Internet Use Scale (GPIUS) was created by Caplan
(2002) to measure levels of problematic internet usage. The GPIUS was modified for
the purposes of the current study where the word 'internet' was replaced with the name
of the MMORPG that participant reported playing. The original scale was based on
Davis’ (2001) cognitive-behavioural model and can be used as a unitary or multiple
construct (Caplan et al., 2009; Cole & Hooley, 2013). The GPIUS consists of 28
questions with items such as “I have played ______ to make myself feel better when I
was down or anxious," and "I become preoccupied with __________ if I can't play it for
some time”. Respondents rated their agreement with each statement using a 5 point
Likert scale, with larger scores indicating higher levels of problematic MMORPG
usage.
Prior research has established the content validity of the original scale with
respect to Davis’ (2001) model of pathological internet use (Caplan, 2002). The original
subscales show good internal consistency (α = .78-.85; Caplan, 2002), and the modified
version demonstrated acceptable internal consistency in the current sample for the total
score (α = .90).
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Time spent playing MMORPGs.
The amount of time participants reported playing the specific MMORPG they
identified was measured using a single item: "On average, how many hours per week do
you spend playing ___________ (name of MMORPG identified)?" Participants were
provided with 6 ordinal categorical variables to choose from with options ranging from
less than 1 hour to more than 40 hours.
Expression of true self.
A 4 item questionnaire was created by McKenna and colleagues (2002) to
measure the extent to which individuals express their true self in online rather than
offline contexts. For the purposes of the current study, these items were modified where
the word 'internet' was replaced with the player’s avatar or MMORPG played. In
addition, 2 of the 4 items in the original measure required a Yes/No response, which
may not capture the degree to which players express their true self in-game rather than
face-to-face. Consequently, the dyadic format was replaced with the 7 point likert scale
as utilised by McKenna and colleagues (2002) for the other two items. Thus, the four
items were worded as follows: “Do you think you reveal more about yourself to people
you know in _______ (the MMORPG you play) than your real life friends?”; “Are there
things your ________ friends know about you that you cannot share with your real life
friends?”; “Do you express different facets of self when playing ______ (identified
avatar) than you do in real life?”; and “If your family members and real life friends saw
how you behave/interact when you play _________, to what extent do you think they
would be surprised?” Participants were asked to what extent they agree with each
statement from 1 (not at all) to 7 (a great deal). McKenna and colleagues (2002)
obtained a reliability coefficient of α = .83 for the original measure, with the modified
ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
58
questionnaire used in the current study also producing good internal consistency (α =
.85).
Perceived social support.
The Social Support Questionnaire- 6 item version (SSQ6; Sarason, Sarason, et
al., 1987) measures perceived levels of social support and consists of two subscales: the
number of supportive relationships, and satisfaction with this amount of support. To
reduce burden on participants, respondents were asked to estimate the number, rather
than provide the initials, of people they could rely on to provide them with specific
forms of support, which is consistent with Torgrud and colleagues' (2004) use of the
measure. Respondents were then asked to rate how satisfied they were with that amount
of support from 1 (Very Dissatisfied) to 6 (Very Satisfied). This process was repeated
across 6 items, each of which portrayed a different aspect of social support (e.g. "How
many people in this MMORPG/face-to-face accept you totally, including both your
worst and your best points?"). The number and satisfaction subscale scores reflect the
average amount of, and perceived satisfaction with, support received across these 6
situations.
The instructions for the MMORPG version of the SSQ6 were modified slightly
where the words 'your face-to-face social network' were replaced with 'this MMORPG'
to reflect the specific game that participant played. The number and satisfaction
domains of the SSQ6 were treated as separate observed variables in the hypothesised
model to determine whether the quantitative and qualitative aspects of social support
have different influences over MMORPG use. The presentation of the MMORPG and
face-to-face versions of the SSQ6 were counterbalanced across participants to eliminate
potential order effects.
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The SSQ6 demonstrates high construct validity in psychiatric and general
samples (Furukawa, Harai, Hirai, Kitamura, & Takahashi, 1999), and has good internal
consistency for the number (α = .90) and satisfaction (α = .93) subscales (Sarason,
Sarason, et al., 1987). This was also demonstrated in the current sample for the face-to-
face (number: α = .95 and satisfaction: α =.97) and MMORPG social support scales
(number: α = .88 and satisfaction: α = .97).
Demographic and MMORPG use information.
As part of the data collection, participants also provided basic demographic (e.g.
age, gender, marital status) and MMORPG use information (e.g. MMORPGs they
currently play).
Results
Data Preparation and Procedure
Fifteen of the variables in the hypothesised model were significantly skewed.
Eleven of these violations were corrected using a Log 10 transformation. The remaining
four variables were left unadjusted as findings drawn from large samples using
structural equation modelling techniques are likely to be robust despite violations of
normality (see Field, 2009, pg. 155 for a discussion). The hypothesised model was
tested using the statistical program AMOS v.21.
Although the hypothesised model was derived from a pre-existing model of
internet use (Davis, 2001), it is possible that this model would not be applicable to the
MMORPG player population. Thus, the sample (N = 626) was split in half using the
'random sample of cases' function in SPSS v.16. Sample 1 was used to assess the fit of
the hypothesised model and derive any recommended modifications. The second sample
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could then be utilised to assess the fit of any modified model and determine its
generalisability to the population of MMORPG players. This method also assisted us to
determine which pathways were robust across samples. ANOVA analyses indicated that
the two samples did not significantly differ on any demographic or other variable of
interest (all ps > .05).
Sample Characteristics
The mean age of the sample was 24.80 years (SD = 6.56) and the age range was
between 18 and 64 years. Eighty percent of the sample were male, 78% were single,
61% had at least a tertiary education, and 82% were employed (including students)
which reflects the demographic profile of MMORPG players reported elsewhere
(Schiano, Nardi, Debeauvais, Ducheneaut, & Yee, 2010). Around 73% of the sample
reported playing their primary avatar in the MMORPG World of Warcraft.
Basic descriptive data on the variables of interest are presented in Table 2.1.
More specifically, 48% (n = 300) of the sample scored above the recommended
diagnostic cut-off for the LSAS-SR (Stein, 2004), whereas only 2 participants ‘agreed’
or ‘strongly agreed’ with each item in the modified GPIUS which is indicative of
problematic MMORPG use. Time spent playing was distributed across 6 categories
with 1.8%, 6.8%, 15.2%, 37.2%, 21.8%, 8.5%, and 8.8% playing less than 1 hour, 1-5
hours, 5-10 hours, 11-20 hours, 21-30 hours, 21-40 hours, and more than 40 hours per
week, respectively. This distribution of time spent playing is similar to findings reported
elsewhere (Ng & Wiemer-Hastings, 2005).
Preliminary Analyses
Bivariate correlations between observed variables.
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Given the variables of interest were measured utilising ordinal data, and as some
of these variables were significantly skewed, parametric and non-parametric bivariate
analyses were conducted to ensure parametric analyses do not provide misleading
results. The results indicated Table 2.2 that both methods derived similar correlation
Table 2.1
Basic descriptive data on the variables of interest
Variable Mean SD Range Possible range
SA 34.39 25.86 0 – 135 0 - 144
True Self 9.58 6.12 4 – 28 4 - 28
GPIUS Score 65.86 17.27 28 - 122 28 - 140
No. FtF 6.62 9.58 0 – 100 Unlimited
Sat. FtF 4.78 1.41 1 – 6 1- 6
No. MMO 3.69 6.64 0 – 100 Unlimited
Sat. MMO 4.79 1.21 1 – 6 1 - 6
Note. N = 626. SA = social anxiety; GPIUS Score = modified GPIUS total score; Time
playing = time spent playing identified MMORPG per week; No. FtF = number of face-
to-face social supports; Sat. FtF = satisfaction with amount of face-to-face social
support; No. MMO = number of MMORPG social supports; Sat. MMO = satisfaction
with amount of support in MMORPG.
patterns. Consequently, the Pearson r correlations were reported in the current study
(see Table 2.2). The table indicates that most of the relationships included in the
hypothesised model were statistically significant and in the expected direction. However
contrary to expectations, neither satisfaction with in-game supports nor number of face-
to-face supports was significantly associated with time spent playing.
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Table 2.2
Bivariate Pearson r correlations (two-tailed) for observed variables
Variable 1. 2. 3. 4. 5. 6. 7. 8.
1. SA -
2. True Self .37*** -
3. No. FtF -.22*** -.21*** -
4. No. MMO -.12** .08 .42*** -
5. Sat. FtF -.34*** -.41*** .27*** .05 -
6. Sat. MMO -.21*** -.09* .17*** .15*** .41*** -
7. GPIUS
Score
.49*** .54*** -.20*** .03 -.40*** -.21*** -
8. Time spent
playing
.17*** .24*** -.07 .11** -.16*** .00 .34*** -
Note. * p < .05 (two-tailed). **p < .01 (two-tailed). *** p < .001 (two-tailed). SA =
social anxiety; No. FtF = number of face-to-face supports; No. MMO = number of
MMORPG supports; Sat. FtF = satisfaction with amount of face-to-face support; Sat.
MMO = satisfaction with amount of support in MMORPG; GPIUS Score = modified
GPIUS total score; Time spent playing = time spent playing identified MMORPG per
week.
Assessing the Hypothesised Model using Structural Equation Modelling
Given bivariate analyses do not control for the variance accounted for by other
variables in the model, a more comprehensive examination of the hypothesised model
was then implemented utilising structural equation modelling.
Item parcelling.
Items were parcelled with items originating from the same subscale so that the
structure of the psychometric measure used to create each latent variable could be
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maintained (Kline, 2011). The only exception to this was the True Self measure which
consisted of 4 items and no subscales. Bivariate correlations indicated that items 1 and 2
had a strong Pearson r (r = .81) and were therefore parcelled together.
The hypothesised model.
The initial model with uncorrelated errors resulted in a poor fit to the data in
Sample 1 (CMIN= 668.694, df = 137, CMIN/df = 4.881; NFI=.766, IFI= .804,
TLI=.753, CFI= .802, RMSEA= .112). When bidirectional arrows were added to
correlate common method error, negative covariance occurred between the three True
Self item parcels. Neither analysing another random split of the sample nor removing
correlations between other error terms eliminated the negative covariance. As a result,
the error terms for the True Self measure were not correlated in the following analyses.
The model with correlated errors was a good fit to the data from Sample 1
(CMIN=275.361, df = 119, CMIN/df = 2.314; NFI=.903, IFI= .943, TLI=.916, CFI=
.942, RMSEA= .065) and significantly improved the fit of the model (CMIN = 393.333,
df = 18, p < .005).
The majority of the hypothesised pathways in the model were significant and in
the expected direction (see Figures 2.1 and 2.2). However, contrary to expectations,
satisfaction with face-to-face support (β = -.07, p > .05; β = .00, p > .05) was not a
significant predictor of GPIUS scores and time spent playing, respectively, and the
pathway between satisfaction with in-game supports (β = .05, p > .05) and time spent
playing was not significant. Pathways with modification indices above 4 were
considered for inclusion, however none were recommended. Therefore, the
hypothesised model was not altered before being tested on Sample 2.
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Figure 2.1. Hypothesised psychosocial model with direction of pathways depicted
above the line to which it refers. Latent constructs are shown in circles and observed
variables in rectangles.
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Figure 2.2. Standardised coefficients for hypothesised model on first half of sample.
Latent constructs are shown in circles and observed variables in rectangles.
*p < .05. **p < .01. ***p < .001. n.s. p > .05.
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Figure 2.3. Standardised coefficients for replication of hypothesised model on second
half of sample. Latent constructs are shown in circles and observed variables in
rectangles. *p < .05. **p < .01. ***p < .001. n.s. p > .05.
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Replicating the hypothesised model.
The hypothesised model was also a good fit in Sample 2 (CMIN = 243.296, df =
119, CMIN/df = 2.045, NFI = .909, IFI = .951, TLI = .928, CFI = .950, RMSEA = .058)
and largely consistent with the findings from Sample 1. However, in contrast with
Sample 1, number of face-to-face supports was not significantly associated with time
spent playing MMORPGs (β = -.09, p > .05).
Testing invariance across the two samples.
A final analysis was conducted where all pathways in the hypothesised model
were held constant across both samples to determine if the models were invariant
between the samples. The results demonstrate that the hypothesised model was invariant
across the two samples as indicated by the goodness of fit (NFI = .903; IFI = .947; TLI
= .929; CFI = .947; RMSEA = .041).
Discussion
The hypothesised model fitted the data well across both samples. This provides
support for the application of Davis’ (2001) cognitive-behavioural model of
pathological internet use to the study of MMORPG use and the conceptualisation of this
potential problem behaviour in the context of social anxiety. In light of the design of the
present study, only the findings which were replicated across both samples will be
discussed.
The current study contributes significantly to the extant literature by
incorporating previously supported bivariate relationships (e.g. Cole & Hooley, 2013;
Lo et al., 2005; Longman et al., 2009; Cole & Griffiths, 2007; Charlton & Danforth,
2007) within a theoretically-derived model of MMORPG use which was then examined
utilising structural equation modelling. In addition, the present study is the first to
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measure players’ perceived tendency to express their true selves to others when playing
MMORPGs. Furthermore, the inclusion of two measures of MMORPG use provided the
authors with the unique opportunity to explore the effect of each on the other variables
included in the model.
The Hypothesised Model, Problematic MMORPG Use Measure and Time Spent
Playing
The current findings suggest that players with higher levels of social anxiety
may express their true self in-game more often than face-to-face, and report higher
numbers of in-game support and/or lower numbers of face-to-face support which is
significantly associated with larger GPIUS scores. It is of interest that the number of,
but not satisfaction with, in-game and face-to-face supports predicted both outcome
variables. Consequently, it is recommended that future researchers analyse perceived
social support as two separate domains so these nuances may be explored. The
unexpected non-significant influence of perceived satisfaction with social support
within the model may be due to a ceiling effect where a majority of players reported
being moderately satisfied or very satisfied with the level of support received. However,
an alternative explanation is that satisfaction with social support may be more
susceptible to cognitive biases than identifying the number of supportive relationships
which is, arguably, a more objective task (Clark & Wells, 1995; Torgrud et al., 2004).
In addition, the present study indicates that players with social anxiety continue
to have difficulty developing supportive relationships in-game, despite the elimination
of visual and audio cues thought to exacerbate social fears. While this discovery
supports clinical models that suggest the cognitive and perception biases associated with
social anxiety are pervasive across a variety of social contexts (Clark & Wells, 1995), it
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contradicts speculations made by other researchers that the online medium provides
socially anxious individuals with a safer environment in which to communicate with
others and form new friendships (Cole & Griffiths, 2007; McKenna & Bargh, 1999;
Wan & Chiou, 2006).
Finally, number of in-game supports was the only significant pathway to time
spent playing MMORPGs, which is consistent with recent suggestions that time spent
playing is not indicative of problematic MMORPG usage or the negative consequences
that can arise from such pathological behaviour (Kardefelt-Winther, 2014b). Therefore,
consistent with Petry and colleagues’ article (2014b), it is recommended that time spent
playing should be used as a screening, rather than a diagnostic tool in both research and
clinical contexts. Consequently, researchers are encouraged to utilise sound
psychometric measures of problematic MMORPG use, rather than rely on time spent
playing as an indicator of pathology in future investigations.
It is interesting to note that the number of in-game supports was associated with
time spent playing and explained additional variance in GPIUS scores. This finding may
suggest that for some players, maintaining online friendships simply leads to more time
spent playing, whereas others, such as those with social anxiety or a tendency to express
their true selves in-game, may develop problematic behaviours and outcomes as a result
of engaging with these in-game friends (Charlton & Danforth, 2007; Wan & Chiou,
2006). Another possible explanation could be that the number of MMORPG supports
may reflect being a member of a large guild where some players report feeling obligated
to play despite their better judgment, and thus report symptoms of problematic usage
(Snodgrass et al., 2011).
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Suggestions for Future Research
It is advised that researchers continue to explore other factors that may
contribute to the relationship between social anxiety and MMORPG usage; preference
for in-game over face-to-face social interactions (Ng &Weimer-Hastings, 2005), and
playing MMORPGs as a way to regulate anxiety or distress (Williams et al., 2011) may
be worth consideration.
Clinical Implications
The present findings have various implications for clinicians and researchers
who have an interest in social anxiety and/or MMORPG use, three of which will be
outlined below. In light of the high co-morbidity between problematic levels of internet
use and other psychiatric conditions (Weinstein & Lejoyeux, 2010), the current model
provides clinicians with a framework through which MMORPG use can be understood
in the context of a psychopathology, in this case, social anxiety. This model can further
assist in the development of clinical conceptualisations of, and treatment plans for,
clients engaging in potentially problematic levels of MMORPG play. Secondly, based
on the findings of the present study, it is recommended that clinicians assess for risk
factors in their clients, such as symptoms of social anxiety, tendency to express true self
through their avatar rather than face-to-face, and reporting low amounts of face-to-face
support. Finally, this study provides empirical evidence that the GPIUS accounts for
more variance in associated psychological and social risk factors than time spent
playing. It is therefore additionally recommended that clinicians utilise a
psychometrically sound measure of problem MMORPG usage, rather than time spent
playing to diagnose at-risk clients.
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Strengths and Limitations
Although the current study possesses significant strengths, there are a number of
limitations that require discussion. First, this study is limited by the use of cross-
sectional data where significant pathways within the psychosocial model may not be
supported by longitudinal data (Cole & Maxwell, 2003). The authors are currently in the
process of collecting longitudinal data to determine whether the supported pathways
reflect antecedent and/or bidirectional relationships.
Considering MMORPG use is a relatively new online activity (see Kuss, 2013
for a discussion), there are few validated and reliable measures of pathological
MMORPG use. Consequently, the authors modified a pre-existing measure, the GPIUS,
to suit the aims of the current study which has not been validated in an MMORPG
player sample. Therefore, it is not clear whether this scale measures problematic levels
of MMORPG usage. In addition, due to the extremely small proportion of participants
who reported experiencing problematic levels of MMORPG usage, the current findings
may not generalise to players who experience symptoms and outcomes suggestive of
pathological use. Therefore, replication of the current study is encouraged among a
clinical sample of problematic MMORPG players.
Furthermore, our decision to ask participants to estimate, rather than provide the
initials of, the number of supports they have could have led to an overestimation of the
support received. It is therefore possible that the pathways involving either of the
number of social support variables were larger than what would be found in the
MMORPG population.
Despite these limitations, the current study also has considerable strengths. In
particular, the utilisation of two samples allowed the authors to determine whether
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marginally significant pathways in the model were robust and would be replicated
across samples. Furthermore, by holding the pathways constant, the current study was
able to confirm the hypothesised model was invariant across the two samples as
indicated by the goodness of fit.
In addition, the current study is the first to conceptualise and test a model of
MMORPG use in the context of a specific psychopathology, in this case, social anxiety.
Although researchers have suggested, and empirically explored various ways of
understanding MMORPG use (e.g. Peng & Liu, 2010), the current study is the first to
empirically test and replicate a pre-existing theory-based model of MMORPG use in a
sample of MMORPG players. Finally, the present study provides significant evidence
that the GPIUS is a stronger predictor of factors thought to be associated with
problematic MMORPG use than time spent playing which provides empirical support
for the importance placed on using psychometric measures in recent theoretical papers
(Kardefelt-Winther, 2014b; Petry et al., 2014b).
In conclusion, the present study provides strong evidence that Davis’ (2001)
cognitive-behavioural model can be effectively used to understand MMORPG use in the
context of social anxiety, and demonstrates the importance of considering players’
psychological and social contexts when conceptualising the function of intense
MMORPG usage.
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CHAPTER 3
STUDY 2: PSYCHOLOGICAL AND SOCIAL OUTCOMES OF INCREASED
ONLINE GAMING: A LONGITUDINAL STUDY
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Massive Multiplayer Online Role-Playing Games
Massive Multiplayer Online Role-Playing Games (MMORPGs) require players
to interact with others and the online world in order to progress successfully through the
game (Caplan et al., 2009; Granic et al., 2014). In 2014, over 23 million individuals
were actively subscribed to an MMORPG (Statista Inc., 2015b). Empirical studies have
found that players who engage in MMORPGs play significantly more hours per week,
report poorer physical health, and experience greater impairment in social and
occupational functioning than other gamers (Berle et al.,2015; Smyth, 2007).
Furthermore, online gaming is one of the strongest predictors of problematic internet
use as demonstrated in both cross-sectional (Ko, 2014; Porter et al., 2010) and
longitudinal studies (Gentile et al., 2011; van Rooij et al., 2010). These statistics have
garnered significant empirical and clinical attention worldwide as seen through the
increase in research studies investigating the positive and negative outcomes of
MMORPG play, and the inclusion of Internet Gaming Disorder in the ‘Conditions for
further study’ section of the DSM-5 (APA, 2013).
Recent research suggests that playing MMORPGs positively contributes to the
well-being of most players in the form of a hobby, a way of communicating with friends
and family, or a means of relaxing after a stressful day (Snodgrass et al., 2011;
Snodgrass et al., 2014; Taylor & Taylor, 2009). However, there are an estimated 1 to
10% of players worldwide who play to the detriment of their physical, psychological,
social, occupational, and/or physical well-being (Petry et al., 2014a). This more extreme
level of play has been referred to by various names such as ‘Online Gaming
Addiction/Dependency’, ‘Problematic levels of MMORPG use’, and ‘Internet Gaming
Disorder’ (Ng &Wiemer-Hastings, 2005; Peng & Liu, 2010; Peters & Malesky Jr, 2008;
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Petry et al., 2014a), and arises when an individual persistently and repeatedly plays an
MMORPG that results in clinically significant impairment or distress (APA, 2013).
There has been a substantial amount of research investigating the possible social
and psychological predispositions that render players vulnerable to problematic levels of
MMORPG use (e.g. Hussain & Griffiths, 2009b; Lemmens et al., 2011; Ng & Wiemer-
Hastings, 2005; Peng & Liu, 2010; Snodgrass et al., 2014). However, a majority of the
literature has focused on the consequences (both positive and negative) of playing these
games. For example, participants have reported positive outcomes, such as developing
new friendships (Smyth, 2007); obtaining a sense of flow (Kang et al., 2009; Kuss &
Griffiths, 2012; Seok & DaCosta, 2014), achievement or mastery (Yee, 2006); and
meeting their future spouse (Cole & Griffiths, 2007; Griffiths, 2010). Conversely,
online gamers have also reported a number of negative outcomes indicative of
problematic usage, such as the loss of face-to-face relationships (Cole & Griffiths, 2007;
Griffiths, 2010; Lo et al., 2005; Peng & Liu, 2010; Peters & Malesky Jr, 2008); higher
levels of social anxiety and depression (Gentile et al., 2011); poorer academic or
occupational performance (Griffiths, 2010; Peng & Liu, 2010; Peters & Malesky Jr,
2008; Smyth, 2007; Wan & Chiou, 2006); playing MMORPGs as a means of escaping
from ‘real life’ responsibilities (Domahidi & Quandt, 2014; Kardefelt-Winther, 2014d;
Peters & Malesky Jr, 2008; Wan &Chiou, 2006; Williams et al.,  2011), and in extreme
cases, malnutrition, sleep deprivation, preoccupation, and withdrawal symptoms (Achab
et al., 2011; Ng & Wiemer-Hastings, 2005; Peng & Liu, 2010; Peters & Malesky Jr,
2008; Petry et al., 2014a; Smyth, 2007).
A number of scholars recommend that longitudinal data be collected to examine
the social and psychological outcomes of problematic MMORPG use (Cheng & Li,
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2014; Ferguson et al., 2011; Kowert, Domahidi, Festl, & Quandt, 2014; Ko, 2014;
Kraut et al., 2002; Scott & Armstrong, 2013). Our previous study (Lee & Leeson, 2015)
examined a model of MMORPG use in the context of social anxiety. The current study
expands on our previous findings (Lee & Leeson, 2015) by utilising longitudinal data
collected over a 12 month period to determine whether higher levels of social anxiety,
fewer face-to-face relationships, less satisfaction with offline support, an increase in the
number of in-game friendships, and greater satisfaction with these relationships are also
consequences of MMORPG usage.
Consequences of Problematic Levels of MMORPG Use
Increased social anxiety.
Social Anxiety Disorder (previously known as Social Phobia), is a debilitating
condition with a 12-month prevalence of 7% in the United States of America (APA,
2013). It is characterised by the over-estimation of the probability and consequences of
negative social evaluation, which often results in the avoidance of feared social
situations (Rapee & Heimberg, 1997). Repeated avoidance has been shown to prolong
and exacerbate symptoms of social anxiety over time (Erwin et al., 2004; Rapee &
Heimberg, 1997). Safety behaviours are a form of subtle avoidance, such as
communicating with others online rather than face-to-face (Erwin et al., 2004; Lee &
Stapinski, 2012). Although these behaviours reduce feelings of anxiety in the short-
term, in the long-term social avoidance prevents individuals from learning that they are
over-estimating the likelihood of negative evaluation and under-estimating their social
ability (Alden & Bieling, 1998; Rapee & Heimberg, 1997).
Fifteen to 20% of individuals who met criteria for problematic MMORPG use
also met criteria for social phobia (Thorens et al., 2014; Wei et al., 2012). Furthermore,
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some studies found that social anxiety is the strongest predictor of MMORPG usage
when controlling for other psychological factors (Cole & Hooley, 2013) and is the
psychiatric condition most commonly co-morbid with internet gaming addiction
(Thorens et al., 2014). This is particularly important considering that individuals with
both an Axis I disorder and problematic levels of MMORPG use generally have a more
serious clinical presentation (Floros, Siomos, Stogiannidou, Giouzepas, & Garyfallos,
2014).
In support of the above, multiple cross-sectional studies have demonstrated a
positive relationship between social anxiety and problematic levels of MMORPG use
(King, Delfabbro, Zwaans, et al., 2013; Lee & Leeson, 2015; Ng &Wiemer-Hastings,
2005; Peters &Malesky Jr, 2008; Thorens et al., 2014; Weinstein, Dorani, Elhadif,
Bukovza, & Yarmulnik, 2015). Nevertheless, the causal direction of this relationship
has been examined by only a handful of researchers. While there exists some
preliminary theoretical (Davis, 2001) and empirical evidence (Lee & Leeson, 2015) that
symptoms of social anxiety predate more intense levels of MMORPG use, only one
study was found that directly examined this relationship (Floros et al., 2014). Floros and
colleagues conducted detailed clinical interviews with participants who met criteria for
problematic internet use to determine whether symptoms of social anxiety arose before,
during, or after its development. The results suggest that in a majority of cases,
symptoms of anxiety predated symptoms of problematic internet use. However, the
reliability of these findings is unclear given the retrospective nature of the data.
Relatively few studies have examined whether symptoms of social anxiety, such
as the avoidance of social situations and fear of negative evaluation, are exacerbated as
a result of increased levels of MMORPG use (Lo et al., 2005; Weinstein et al., 2015).
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Only one longitudinal study was found that examined the impact of video game use on
levels of social anxiety over time (Gentile et al., 2011). Data were collected from
adolescent video game players at 3 time points over a 2 year period. It was found that
those with problematic video game playing at Time 1 had significantly higher levels of
social phobia at Time 2 than non-problematic gamers, and those who were no longer
pathological players at Time 2 had significantly lower social anxiety levels at time
points 2 and 3 than those who remained problematically engaged with video games
(Gentile et al., 2011). The present study adds to the existing literature by being the first
to examine the impact of increased MMORPG use on levels of social anxiety over time
among adult players.
Reduced face-to-face support.
MMORPGs are considered social games that provide players with opportunities
to communicate and cooperate with other players in the virtual world (Shen et al.,
2014). Indeed, players have reported using MMORPGs to connect with existing face-to-
face relationships such as siblings and friends, or to develop new and lasting
relationships (Cole & Griffiths, 2007; Domahidi & Quandt, 2014; Shen et al., 2014;
Snodgrass et al., 2011).
However, for individuals engaging in MMORPG play at a problematic level, a
weakening, rather than a strengthening of offline relationships is believed to occur
(Petry et al., 2014a). Anecdotal evidence provided by MMORPG players indicate that
problematic levels of MMORPG use has led to a decrease in the quality of and/or the
dissolution of offline friendships, and separation from romantic partners (Berle et al.,
2015; Domahidi & Quandt, 2014; Hussain & Griffiths, 2009a, 2009b; Kaczmarek &
Drazowski, 2014; Lo et al., 2005; Utz et al., 2012). For example, Achab and colleagues
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(2011) found that players with pathological levels of MMORPG use go out less (38%),
see fewer friends (25%), experience marital difficulties (17%), and conflict with family
members (20%) more often than those who do not report problematic levels of play.
Similarly, in another sample of MMORPG players, 20% reported that gaming
negatively impacted their offline relationships (Cole & Griffiths, 2007). Furthermore,
Longman and colleagues (2009) found that players who spent more time playing
MMORPGs reported lower levels of social support and sense of belonging in their
offline social networks than those who played less often.
However, despite the literature demonstrating a significant correlation between
problematic levels of MMORPG use and reductions in the quality and level of
supportive face-to-face relationships, no longitudinal studies could be found that
directly examine this relationship among MMORPG players. This gap in the literature is
surprising given the receipt of sufficient social support is vital to emotional and
psychological wellbeing, and playing MMORPGs is considered a means of enhancing
one’s social network (Longman et al., 2009; Williams et al., 2011). Consequently, the
current study utilises longitudinal data to empirically examine whether increases in
MMORPG use is associated with a reduction in face-to-face social support over time.
Increased levels of in-game social support.
In the world of MMORPGs, a ‘guild’ is a consistent group of players who work
together to achieve in-game objectives (Shen et al., 2014). In Longman and colleagues’
(2009) study participants reported receiving companionship more often than
informational support from their guild members in the MMORPG World of Warcraft.
Furthermore, Cole and Griffiths (2007) found that 45.6% of their sample believed their
in-game friends were comparable to their offline relationships, and 39.3% said they
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discussed sensitive issues (such as loss of loved ones, employment difficulties, and
sexuality) with in-game friends which they would not have discussed with offline
relationships. These findings suggest that MMORPGs have the capacity to provide
players with valuable and supportive relationships.
In support of the above, a positive relationship has been found between time
spent playing MMORPGs and the quality and amount of support received in-game in
cross-sectional studies (Cole & Griffiths, 2007; Kaczmarek & Drazowski, 2014;
Longman et al., 2009). Furthermore, other studies have found that players who felt a
sense of belonging to a group in-game (e.g. a guild) were up to 12 times more likely to
exhibit symptoms of problematic play than those who did not (Achab et al., 2011;
Caplan et al., 2009; Porter et al., 2010). Although researchers have hypothesised that
problematic play arises due to increased time spent interacting and maintaining
relationships with in-game friendships, some players report becoming ‘addicted’ to
playing MMORPGs due to feeling obligated and/or pressured to assist these friends
instead of engaging in important offline activities (Achab et al., 2011; Berle et al., 2015;
Hussain & Griffiths, 2009b, Snodgrass et al., 2011).
To date, there are no published studies that have utilised longitudinal data to
examine the relationship between levels of MMORPG use and the social support
received in-game. Based on existing cross-sectional and theoretical literature, it could
be argued that increased levels of MMORPG play are associated with increases in in-
game social support.
The Current Study
As indicated in the above literature review, a majority of the papers published on
the possible consequences of MMORPG use is based on cross-sectional data. However,
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empirical evidence suggests that relationships supported at a single time point may not
be supported by longitudinal data (Cole & Maxwell, 2003). Therefore, the primary aim
of the present study was to utilise longitudinal data to examine some of these previously
explored relationships to determine whether these associations are supported
longitudinally. In a previous study by Lee and Leeson (2015), support was found for a
model where players with higher levels of social anxiety, fewer face-to-face supports,
and larger in-game support networks reported more intensive levels of MMORPG
usage. Thus, a secondary aim of the present study was to expand on these findings to
examine the long-term impacts of online video gaming on psychological and social
well-being. Thus, five hypotheses were formed:
1. Increases in MMORPG use will predict increases in social anxiety symptoms at
Time 2, even when controlling for co-morbid variables such as stress and
depression, and players’ gender;
2. Increases in MMORPG use will predict decreases in the number of face-to-face
supports at Time 2;
3. Increases in online gaming will be associated with reductions in level of
satisfaction with face-to-face support at Time 2;
4. Increases in MMORPG use will predict increases in the number of in-game
supports at Time 2; and
5. Increased levels of online gaming will be associated with greater satisfaction
with in-game supports at Time 2.
Finally, scholars tend to conceptualise problematic MMORPG use either as a
condition that lies on a dimension ranging from minimal to intense levels of play (e.g.
Caplan et al., 2009; Cole & Hooley, 2013; Peters & Malesky Jr, 2008; Wei et al., 2012),
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or a dyadic construct where an individual does or does not meet criteria for this
condition (e.g. Charlton & Danforth, 2007; Gentile et al., 2011; Hussain & Griffiths,
2009; King, Delfabbro, Zwaans, et al., 2013; Porter et al., 2010; Scharkow, Festl, &
Quandt, 2014). The current authors utilise the terms ‘levels of MMORPG use’ and
‘levels of online gaming’ to reflect the conceptualisation of this construct as
dimensional, rather than categorical, in the present study.
Method
Participants
Time 1 data (N = 626) were collected from adult MMORPG players between
June and December 2012 (see Lee & Leeson, 2015). Respondents who were interested
in completing a 1-year follow-up survey (N = 289) were asked to provide their email
address, and answer four questions to create a unique 7 digit code that would be used to
match their responses across time points 1 and 2.
The 289 interested participants were contacted in December 2013; exactly 12
months after the final participant completed the survey at Time 1. Two email addresses
were not legitimate, and one participant did not recall completing the first study. Of the
remaining 286, 138 completed the follow-up survey (attrition rate: 52%), four of whom
were under the age of 18 at Time 1 and were excluded from further analyses.
Participants who no longer played MMORPGs at Time 2 (n = 36) were exempt from the
questions pertaining to MMORPG use and excluded from further analyses. This left 98
adult MMORPG players (74 males and 20 females) who had completed the survey at
both time points. The time that had elapsed between time points 1 and 2 varied between
12 to 17 months across participants.
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Measures
Social anxiety.
The self-report version of the Liebowitz Social Anxiety Scale (LSAS-SR;
Fresco, et al., 2001) was used to measure two features of social anxiety: fear and
avoidance. Participants were given 24 statements describing various social situations
and asked to rate their level of fear from 0 (none) to 3 (severe), and how often they
avoid each activity from 0 (never) to 3 (usually). The LSAS-SR has good construct
validity for all subscales (r = .62-.66) and total score (r = .83) in a non-clinical sample
(Fresco, et al., 2001). Good internal consistencies for all subscales (α = .73-.84) and
total score (α = .94) have also been reported (Fresco, et al., 2001). Comparable internal
consistencies were demonstrated in the current sample for the subscales (α = .82-.88)
and total score (α = .95).
Depression, anxiety and stress.
The 21 item version of the Depression, Anxiety and Stress Scale (DASS-21;
Lovibond & Lovibond, 1995) was used to measure three common co-morbid disorders
of social anxiety (Caplan, et al., 2009). The DASS-21 has high convergent and
discriminant validity with other validated measures of depression and anxiety (Henry &
Crawford, 2005). Good internal consistencies for the depression (α = .88), anxiety (α =
.82), and stress (α = .90) subscales have been demonstrated in a general adult sample
(Henry & Crawford, 2005), and comparable internal consistencies were found in the
current sample (α = .92, α = .84, and α = .81, respectively).
Measure of MMORPG use.
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This measure was adapted from the Generalised Problematic Internet Use Scale
(GPIUS) created by Caplan (2002). The original scale was based on Davis’ (2001)
cognitive-behavioural model and consists of 7 subscales with a total of 28 questions.
Respondents rated their agreement with each statement using a 5 point likert scale, with
higher scores indicating greater problematic use of MMORPGs. For the purposes of the
current study, each question in the GPIUS was modified to target the MMORPG the
player reported playing. For example, “I have played ______ (name of MMORPG) to
make myself feel better when I was down or anxious."
Prior research has established good content validity for the original scale with
respect to Davis’ (2001) model of problematic internet use (Caplan, 2002). The original
subscales show good internal consistency (α = .78-.85; Caplan, 2002), and the modified
version demonstrated acceptable internal consistency in the current sample for the total
score (α = .94) and its subscales (α = .67-.90).
Perceived social support.
The Social Support Questionnaire- 6 item version (SSQ6; Sarason, Sarason et
al., 1987) measures perceived levels of social support and is separated into two
domains: the number of people who provide various acts of support, and satisfaction
with this amount of support. To reduce burden on participants, respondents were asked
to estimate a number, rather than provide the initials of people they could rely on for
support (Torgrud, et al., 2004). Respondents were then asked to rate how satisfied they
were with that amount of support from 1 (very dissatisfied) to 6 (very satisfied).
The instructions for the MMORPG version of the SSQ6 were modified slightly
to reflect the specific MMORPG that participant played. The presentation of the
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MMORPG and face-to-face versions of the SSQ6 were counterbalanced across
participants to eliminate potential order effects.
The SSQ6 demonstrates high construct validity in psychiatric and general
samples (Furukawa et al., 1999), and has good internal consistency for the number (α =
.90) and satisfaction (α = .93) subscales (Sarason, Sarason, et al., 1987). This was also
demonstrated in the current sample for the face-to-face (number: α = .96 and
satisfaction: α =.97) and MMORPG social support measures (number: α = .80 and
satisfaction: α = .96).
Demographic, MMORPG use, and additional information.
As part of the data collection, participants also provided basic demographic (e.g.
age, gender, marital status) and MMORPG use information (e.g. MMORPGs they
currently play, average number of hours spent playing, years spent playing
MMORPGs). In line with King, Delfabbro, and Griffiths’ (2013) recommendation,
participants were asked whether they and those around them believe they are addicted to
playing MMORPGs and the extent to which this causes them significant distress and
interference in their offline lives.
Procedure
The online survey was created using SurveyMonkey. Respondents were
informed that the survey was almost identical to the first survey they completed and
would take approximately 30 minutes of their time. After consenting to participate,
respondents were asked to enter their unique 7 digit code.
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Results
Data Preparation and Procedure
Four participants reported the number of social supports they have in-game
and/or face-to-face to be more than 3 standard deviations from the mean at Time 2, and
were subsequently excluded from further analyses (Kowert, Domahidi, & Quandt,
2014), leaving useable longitudinal data for 94 players and an attrition rate of 66%
which is relatively consistent with a similar study (Thorsteinsson & Davey, 2014).
Given the relatively small longitudinal sample (N = 94), the hypotheses were examined
using hierarchical regression analyses in the statistical program SPSS v.16. Self-
selection may have influenced the types of players who volunteered to participate in the
study at Time 2 (Khazaal et al., 2014). Consequently, the Time 1 data were re-examined
where completers (i.e. those who completed both surveys) were compared to non-
completers on levels of social anxiety, MMORPG use, social support, and demographic
variables. The resulting ANOVAs indicate that those who completed the follow-up
survey reported significantly more in-game support (F(1, 624) = 6.41; p = .01) and a
trend towards higher levels of MMORPG use (F(1, 624) = 3.70; p = .06) at Time 1 than
those who did not participate in the present study. No other variable of interest (all ps >
.1) or demographic factor (all Chi-squares > .43; all ps > .39) significantly differentiated
completers from non-completers. The characteristics of participants who had ceased
playing MMORPGs by Time 2 are addressed in the ‘Sample characteristics’ section of
this article.
All variables of interest were significantly skewed with the exception of the
MMORPG use total score. A log 10 transformation was implemented and was effective
in normalising the number of face-to-face and in-game support variables. In the case of
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social anxiety (negatively skewed) and satisfaction with in-game and face-to-face
support measures (both positively skewed), no transformation implemented was
effective in resolving these violations. Consequently, no transformation was performed
on these variables. Partial plots were derived and examined to ensure the assumptions of
normality of residuals, random errors, and homoscedasticity were met for each
regression analysis conducted as suggested in Field (2009, pg. 229). Visual observation
of the relevant plots indicates that all three assumptions were met for each regression
analysis.
Sample Characteristics
The mean age of the Time 2 sample (N = 94) was 26.96 years (SD = 7.24) and
the age range was between 19 and 52 years. Seventy-nine percent of the sample were
male, 72% were single, 68% had at least a tertiary education, and 85% were employed
(including students) which reflects the demographic profile of MMORPG players
reported elsewhere (Schiano et al., 2011). Nearly 78% of the sample reported playing
their primary avatar in the MMORPG World of Warcraft.
The sample had a mean social anxiety score of 43.74 (SD = 24, range: 2-113),
with 68.1% (n = 64) of the sample scoring above the recommended diagnostic cut-off
score for the LSAS-SR (Stein, 2004). Sixty-six percent of participants had higher levels
of depression (M = 7.22, SD = 5.92, range: 0-21), 45.7% had higher levels of anxiety
(M = 4.18, SD = 4.19, range: 0-18), and 67% had higher levels of stress (M = 5.99, SD
= 4.32, range: 0 -20) than the averages reported in Henry and Crawford’s (2005) study.
The present sample generally had low levels of MMORPG use (M = 73.84, SD = 22.39;
range: 28-136), with only 5 (5.3%) participants responding with ‘agree’ or ‘strongly
agree’ to each item in the modified GPIUS which is indicative of problematic
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MMORPG use. Thirteen participants (13.8%) believe they are addicted to playing
MMORPGs.
Features of participants who no longer play MMORPGs.
Of the 36 participants who no longer played MMORPGs at Time 2, 66.7% were
male. According to cross-tabulation analyses, gender was not significantly associated
with the decision to cease playing MMORPGs (Chi-squared = 2.42; p (two-tailed) =
.17). At Time 2, non-players were significantly older than players (M = 2.70 years; F(1,
132) = 4.31; p = .04). The non-player sample also had a significantly higher proportion
of participants who had a secondary education or less at Time 1, whereas players tended
to have a tertiary education at Time 1 (Chi-squared = 5.58; p (two-tailed) = .03). Players
and non-players did not significantly differ on any other demographic or other variable
of interest at Time 1 or Time 2 (all ps (two-tailed) > .33).
Preliminary Analyses
Bivariate correlations between variables of interest.
The variables of interest were measured utilising ordinal data, and as previously
mentioned, the social anxiety and satisfaction with social support variables were
significantly skewed. Therefore, parametric and non-parametric bivariate analyses were
conducted to ensure the parametric tests did not provide misleading results. The results
indicated that both methods derived similar correlation patterns across all analyses.
Consequently, the Pearson r correlations were reported in the current study.
Bivariate analyses were conducted (N = 94) to determine whether the variables
of interest were correlated with one another across time points 1 and 2 as would be
expected given the available literature. The Pearson r correlations and p-values are
depicted in Table 3.1. For the purposes of the present study, a bidirectional relationship
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occurs when variable X at Time 1 is significantly correlated with variable Y at Time 2
and in turn, variable Y at Time 1 predicts variable X at Time 2. The findings reported in
Table 3.1 support a positive medium-sized bidirectional relationship between social
Table 3.1
Bivariate Pearson r correlations (two-tailed) for time 1 and time 2 variables of interest
Variable SA T2 Dep T2 Anxiety
T2
Stress T2 No.
FtF T2
Sat.
FtF T2
No.
MMO
T2
Sat.
MMO
T2
MMOU
T2
SA T1 .69*** .30** .36*** .19 -.19 -.23* -.06 -.22* .32**
Dep T1 .43*** .56*** .41*** .37*** -.24* -.31** .04 -.12 .43***
Anxiety T1 .48*** .30** .62*** .52*** -.13 -.12 .13 -.10 .42***
Stress T1 .34** .32** .48*** .57*** -.23* -.16 .24 * .01 .36***
No. FtF T1 -.25* -.24* -.14 -.24* .57*** .37*** .16 .09 -.21*
Sat. FtF T1 -.31** -.46*** -.36*** -.40*** .27 ** .48*** -.25* .25* -.45***
No. MMO
T1
-.07 -.01 .11 .09 .18 .16 .45*** .23* .23*
Sat. MMO
T1
-.07 -.14 -.03 -.11 .07 .20 .21* .53*** -.01
MMOU T1 .50*** .38*** .53*** .46*** -.29** -.30** .23* -.08 -.80***
Note. N = 94 * p < .05 (two-tailed). ** p < .01 (two-tailed). *** p < .001 (two-tailed).
SA = Social anxiety; Dep = DASS-21 Depression subscale; No. FtF = Number of face-
to-face supports; Sat. FtF = Satisfaction with amount of face-to-face support; No. MMO
= Number of MMORPG supports; Sat. MMO = Satisfaction with amount of support in
MMORPG; MMOU = MMORPG use.
anxiety and MMORPG use (ps < .01), and depression and MMORPG use (ps < .001),
and a negative moderate-sized bidirectional relationship between satisfaction with face-
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to-face support and MMORPG use (ps < .01). Finally, a small negative bidirectional
relationship between number of face-to-face supports and problematic MMORPG use,
and a small positive bidirectional relationship between number of in-game supports and
problematic MMORPG use was supported by the data (all ps < .05).
Table 3.2
Mean difference scores and level of significance according to paired t-tests
Note. N = 94. T1 = Time 1; T2 = Time 2; MMORPG = Massive Multiplayer Online
Role-Playing Games; FtF = Face-to-face.
Testing the Hypotheses
Change scores.
Change scores were calculated by subtracting the Time 1 total score from the
Time 2 total score. These difference scores were then utilised as indicators of change
across time in hierarchical regression analyses to determine whether changes in one
variable predict changes in another variable over time. Paired sample t-tests were
Variable Mean at T2 Mean at T1 Mean
change
scores
(T2 -
T1)
p-
value
95% CI
Social Anxiety 43.74 35.79 7.957 <.0001 4.064,
11.851
MMORPG Use 73.84 70.57 3.266 .021 .500, 6.032
Depression 7.22 6.74 .479 .410 -.671, 1.628
Anxiety 4.18 3.62 .564 .130 -.169, 1.297
Stress 5.99 4.93 1.064 .011 .247, 1.880
Number of FtF supports 4.942 4.897 .044 .926 -.898, .986
Satisfaction with Ftf support 4.486 4.704 -.218 .155 -.520, .084
Number of MMORPG supports 3.975 4.335 -.360 .475 -1.356, .636
Satisfaction with MMORPG support 4.817 4.942 -.125 .249 -.337, .088
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conducted on each variable of interest to determine whether the difference in scores
between Time 1 and 2 was statistically significant (see Table 3.2).
Correlations between change scores.
Bivariate analyses were conducted (N = 94) as a preliminary step to determine
whether the subsequent regression analyses designed to test the hypotheses were
warranted. The Pearson r correlations between the change scores of each variable of
interest are depicted in Table 3.3. The findings indicate that changes in online gaming
were positively correlated with changes in levels of social anxiety over time (r = .340, p
= .001). However, contrary to expectations, changes in MMORPG use were not
significantly correlated with changes in the number of, and satisfaction with, face-to-
face and in-game supports over time (rs ranged from -.017 to -.185, all ps > .075).
Based on these findings, Hypotheses 2 to 5 were not supported and subsequent
regression analyses were not conducted.
Hierarchical regression analyses.
As predicted, increases in MMORPG use was associated with an increase in social
anxiety levels over time. Clinical research has demonstrated that depression and stress
are co-morbid conditions of social anxiety (APA, 2013; Fresco et al., 2001), and
females generally report higher levels of social anxiety than males (APA, 2013; La
Greca & Lopez, 1998). Therefore, these variables were included in the following
hierarchical regression analysis. Here, the positive relationship between MMORPG use
and social anxiety remained significant over and above the effects of gender and
changes in depression and stress levels (R² change = .068, β = .278, t = 2.869, p = .005,
CI: .120 to .663). This model accounted for 26.8% of the variance in changes in social
anxiety levels. It is interesting to note that in the final regression model, changes in
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depression (β = .033, t = .286, p = .775, CI: -.666 to .890) was not significantly
associated with social anxiety, whereas gender (β = .265, t = 2.888, p = .005, CI: 3.815
to 20.636) and changes in stress (β = .297, t = 2.671, p = .009, CI: .363 to 2.470) were
significant predictors.
Table 3.3
Bivariate Pearson r correlations (two-tailed) between change scores
Variable 1. 2. 3. 4. 5. 6. 7. 8.
1.DiffSA -
2.DiffDep .265* -
3.DiffAnx .437*** .573*** -
4. DiffStr .365*** .577*** .590*** -
5. Diff
MMOU
.340** .348** .293** .246* -
6. Diff
No. FtF
-.067 -.149 -.141 -.180 -.185 -
7. Diff
Sat. FtF
.007 -.333** -.234* -.237* -.017 .216* -
8. Diff
MMO
-.118 -.024 -.123 -.169 .053 .134 -.009 -
9. Diff
Sat.MMO
-.098 -.166 -.045 -.185 -.169 .120 .219* .113
Note. N = 94 * p < .05 (two-tailed). ** p < .01 (two-tailed). *** p < .001 (two-tailed).
Diff = Difference Score; SA = Social anxiety; Dep = DASS-21 Depression subscale;
Anx = DASS-21 Anxiety subscale; Str = DASS-21 Stress subscale; MMOU =
MMORPG use; No. FtF = Number of face-to-face supports; SFtF = Satisfaction with
amount of face-to-face support; No. MMO = Number of MMORPG supports; Sat.
MMO = Satisfaction with amount of support in MMORPG.
Additional analyses.
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It is interesting to note that changes in levels of depression was also significantly
correlated with changes in levels of MMORPG use (see Table 3.3), and did not
contribute unique variance to changes in social anxiety levels over time. Although the
present study has primarily focused on the relationship between online gaming and
social anxiety over time, given the substantial literature examining depression as a
predictor and/or outcome of problematic MMORPG use (e.g. Gamez-Guadix, 2014;
Muusses, Finkenauer, Kerkhof, & Billedo, 2014; van Rooij et al., 2010) the authors felt
it would be important to further examine whether changes in MMORPG use influenced
levels of depression over time. To explore this finding, a hierarchical regression analysis
was conducted with the change score for depression as the dependent variable,
difference scores for general anxiety and stress entered in the first block, and the change
score for MMORPG use in the final block. The findings indicate that increases in
MMORPG play was significantly associated with increased depression over and above
the variance accounted for by changes in stress and general anxiety over time (R²
change = .026, β = .169, t = 2.042, p = .044, CI: .002 to .139). The full model accounted
for 42.3% of the variance in changes in depression. Increases in stress (β = .348, t =
3.545, p = .001, CI: .215 to .763) and general anxiety (β = .318, t = 3.203, p = .002, CI:
.189 to .808) were also positive predictors of changes in depression scores over time.
Discussion
The current study contributes to the existing literature in two significant ways.
First, despite high demand for longitudinal research in the area of MMORPG use, few
studies have examined the possible consequences of more intensive MMORPG play
(Ferguson et al., 2011; Scott & Porter-Armstrong, 2013). Second, the present study is
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the first to longitudinally examine the impact of MMORPG use on levels of social
anxiety over time.
The Longitudinal Relationship between MMORPG Use and Social Anxiety
The results of the current study suggest that increases in MMORPG usage
significantly predicted increases in social anxiety whilst controlling for gender, and
changes in stress and depression over time. Published longitudinal research has yet to
examine social anxiety as a predictor or outcome of MMORPG use among adult players
(Peng & Liu, 2010; van Rooij et al., 2010), thus rendering the present study unique in
its exploration of whether changes in levels of MMORPG use predicts changes in social
anxiety levels. The current findings support inferences made by researchers that the
cross-sectional relationship between social anxiety and MMORPG use reflects a
relationship where both variables have the ability to influence one another over time
(Gentile et al., 2011; Lee & Leeson, 2015; Lo et al., 2005; Weinstein et al., 2015).
As proposed in Rapee and Heimberg’s (1997) cognitive-behavioural model of
anxiety in social phobia, such avoidance can exacerbate and prolong symptoms of social
anxiety because the individual does not have the benefit of learning, through experience,
that their fear of negative evaluation is exaggerated. This idea is further supported by
evidence of a positive association between methods of online communication (such as
MMORPGs) and avoidance of face-to-face social interactions (Erwin et al., 2004; King
& Poulos, 1998; Lee & Stapinski, 2012). Thus, one interpretation of the current finding
is bidirectional where symptoms of social anxiety encourage the use of a safety
behaviour (i.e. playing MMORPGs), which then exacerbates and maintains their anxiety
and increases their reliance on MMORPGs to avoid the social situations they fear,
which may lead to problematic levels of MMORPG use.
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Furthermore, levels of social anxiety significantly increased over time in the
present study which is contrary to previous research that has found the natural trajectory
of social anxiety on the general population to be relatively stable (Calsyn et al., 2005).
This may be due to changes in MMORPG play having a direct impact on symptoms of
social anxiety that may not occur in individuals who do not play online games. The
existing literature suggests that the intensity of online gaming tends to remain stable
(e.g. Gentile et al., 2011; van den Eijnden et al., 2008; van Rooij et al., 2010) or
decreases over time (King, Delfabbro, & Griffiths, 2013; Scharkow et al., 2014).
However, in contrast to the above, the findings of the current study indicate that the
average level of MMORPG use increased over time. There are no clear explanations for
why this relationship was found in the present sample.
Social Support and Playing MMORPGs over Time
Face-to-face social support.
The current study found that changes in MMORPG use did not significantly
predict changes in the number of, or satisfaction with, face-to-face relationships over
time, which is contrary to existing theoretical and cross-sectional models (Kaczmarek &
Drazowski, 2014; Lee & Leeson, 2015; Shen & Williams, 2010; Taylor & Taylor, 2009;
Utz et al., 2012; Williams, 2006; Zhong, 2011), but consistent with two longitudinal
studies (Scharkow et al., 2014; Tajima et al., 2012).
The current findings may reflect that a majority of players were not engaging in
MMORPGs at a problematic level (M = 73.84, SD = 22.39; range: 28-136), and
consequently did not experience a significant reduction in their offline relationships
(Snodgrass et al., 2011; Utz et al., 2012). Another explanation for these findings is that
deterioration in face-to-face social networks occurred prior to respondents completing
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the current study. Other possible explanations for the current findings include: Players
maintaining their face-to-face relationships through MMORPGs (Snodgrass et al.,
2011); number of face-to-face relationships being a stable construct that is influenced by
factors other than MMORPG use (Selfhout, Branje, Delsing, terBogt, & Meesus, 2009);
and face-to-face support networks that solely consist of family members and/or
romantic connections that are less likely to be lost over time (see Williams, 2006).
In-game social support.
In the present study, an increase in MMORPG use did not significantly predict
the number of, or satisfaction with, in-game social support over time, which is contrary
to existing cross-sectional investigations (Lee & Leeson, 2015; Shen & Williams, 2010;
Taylor & Taylor, 2009; Utz et al., 2012; Williams, 2006; Zhong, 2011). Although this
finding is consistent with a 13 week longitudinal study (Shen et al., 2014), Shen and
colleagues’ null finding may be due to 13 weeks being insufficient time to form in-game
friendships. Alternatively, it could be argued that in-game friendships develop most
rapidly when first playing MMORPGs (Smyth, 2007) and then plateaus over time (Shen
et al., 2014). A final explanation for the current finding is a tendency for in-game social
networks to be maintained, rather than lost or expanded on over time (Shen et al., 2014;
Williams et al., 2006; Zhong, 2011), irrespective of increases in MMORPG use.
In summary, the results of the current study indicate that over the 12 to 17 month
period examined, levels of face-to-face and in-game social support did not significantly
change, and changes in social support (in either domain) were not significantly
associated with changes in MMORPG use. The present study is the first to utilise
longitudinal data to determine whether these inferred relationships persist over time
among adult MMORPG players. This discovery is important because it contradicts
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scholars and cross-sectional findings that suggest playing MMORPGs can lead to social
isolation and fewer face-to-face connections in favour of in-game relationships (Kowert,
Domahidi, & Quandt, 2014; Shen & Williams, 2010; Taylor & Taylor, 2009; Utz et al.,
2012; Williams, 2006).
Increased Depressive Symptoms as a Psychological Outcome of MMORPG Use
Although not an initial focus of the present study, it was found that levels of
depression did not significantly change over time in the present sample, which is
consistent with other studies (Selfhout et al., 2009; van den Eijnden et al., 2008).
Furthermore, increases in MMORPG use were significantly associated with increases in
depression levels, even when controlling for changes in stress and general anxiety. This
finding is consistent with existing cross-sectional (Achab et al., 2011) and longitudinal
research (Gamez-Guadix, 2014; Gentile, et al., 2011; Orosova, Sebena, Benka,
Gajdosova, & Janovska, 2014; van Rooij et al., 2010). For example, Orosova and
colleagues (2014) regressed change scores calculated over a 12 month time period and
found that increased depression was associated with increased problematic levels of
internet use. Furthermore, Gentile and colleagues (2011) found that players who were
not problematic video-gamers at Time 2 had significantly lower levels of depression at
Time 3 than those who remained pathologically engaged over the 2 year period. Finally,
Gamez-Guadix (2014) conducted a 1 year longitudinal study among adolescent internet
users and found a bidirectional relationship between depressive symptoms and negative
outcomes of problematic internet use. However, the current study is the first to
longitudinally examine the relationship between depression and MMORPG use among
adult players.
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In an effort to better understand why increases in MMORPG use are associated
with higher levels of depression, it is important to briefly list the symptoms of
depression assessed in the current study: low mood, low motivation, nothing to look
forward to, feelings of sadness, low self-worth, and perceiving life as meaningless
(Lovibond & Lovibond, 1995). Although these symptoms have been associated with
social withdrawal and loneliness, which are also predictors of more intensive
MMORPG use (Lemmens et al., 2011; Muusses et al., 2014), depression is not
considered a common outcome of playing MMORPGs due to this gaming genre being
one of the most enjoyable to play (Smyth, 2007). Possible factors that may explain why
increases in MMORPG use were associated with increases in depression symptoms in
the current study include, a third co-morbid condition that was not examined such as
loneliness (Caplan et al., 2009; Lemmens et al., 2011; Shen & Williams, 2010;
Williams, 2006; Williams et al., 2011), and a tendency for players to use MMORPGs to
cope with difficult affect, or escape from offline problems such as marital conflict,
social isolation, or poor occupational functioning (Kardefelt-Winther, 2014a, 2014c,
2014d; Peters & Malesky Jr, 2008; Snodgrass et al., 2014; Taylor & Taylor, 2009; Wan
& Chiou, 2006; Wood, 2008). In light of the above, it is recommended that scholars
devise and test a model that endeavours to conceptualise MMORPG use in the context
of depression and its associated features.
Implications for Clinicians
The current findings have various implications for clinicians and researchers
who have an interest in social anxiety, depression, and/or MMORPG use, three of which
will be described below. First, although a significant proportion of research has focused
on problematic MMORPG use as symptomatic of an underlying psychopathology (e.g.
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Caplan et al., 2009; Davis, 2001; Lemmens et al., 2011; Snodgrass et al., 2014;
Thorsteinsson & Davey, 2014;Wood, 2008), the current study demonstrates that
MMORPG use can exacerbate pre-existing psychological conditions, such as social
anxiety and depression. Clinicians should be aware that while some individuals with
social anxiety may seek MMORPGs to increase their social network or obtain social
needs not otherwise met offline (e.g. Herodotou et al., 2014; Hussain & Griffiths,
2009b; Wan & Chiou, 2006), playing these games may also be a means of avoiding
face-to-face interactions, where such safety behaviours can exacerbate symptoms of
social anxiety over time (Erwin et al., 2004; King & Poulos, 1998; Lee & Stapinski,
2012; Rapee & Heimberg, 1997). Second, contrary to common and scholarly belief (see
Ferguson et al., 2011 for a summary), players who engage in low levels of problematic
MMORPG use (i.e. a majority of players) do not report a significant deterioration in
their face-to-face relationships. Finally, players with low levels of pathological
MMORPG use who experience increases in their level of play do not appear to develop
a larger or more satisfying social network in-game as previously believed (Scharkow et
al., 2014; Tajima et al., 2012).
Strengths and Limitations
While the present study possesses significant strengths, there are a number of
limitations that should be mentioned. First, the relationship between increased levels of
MMORPG use and social anxiety symptoms over time was examined in an effective
and intuitive way despite the relatively small sample size. However, as is the case for all
research in this area, the direction of causality was unable to be determined in the
current study.
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Second, a majority of respondents in the present study reported low levels of
problematic MMORPG use. This finding is consistent with systematic reviews of the
MMORPG literature (e.g. Ferguson et al., 2011; Kuss & Griffiths, 2012). Therefore the
current findings may not generalise to players with higher levels of pathological
MMORPG use.
Finally, there are several methodological issues that may explain why changes in
both in-game and face-to-face social support were not significant outcomes of increased
MMORPG use. First, there was a ceiling effect on the satisfaction with face-to-face
social support variable which is a common feature of many social support measures (see
Sarason, Shearin, Pierce, & Sarason, 1987). Nevertheless, this effect would have
restricted the amount of variance in this construct, which may have influenced the
interpretation of the results or masked significant findings (Sarason, Sarason, et al.,
1987; Sarason, Shearin, et al., 1987). To address this limitation, future research may
consider utilising the full 27 item version of the SSQ which is robust against the ceiling
effect (Sarason, Sarason, et al., 1987, Sarason, Shearin, et al., 1987), or another social
support measure that contains more items (see Calsyn et al., 2005). The full SSQ was
not utilised to measure face-to-face and in-game social support in the current study to
reduce the time demand on respondents. Furthermore, due to participants estimating the
number of supports they have, this method of reporting may not have been sensitive to
any changes among in-game and face-to-face social networks over time, and/or inflated
the reported number of supports. Although the original SSQ6 instructions were
modified to not overly tax respondents, future research may consider reverting back to
Sarason, Sarason and colleagues’ (1987) original format where participants provide the
initials of each supportive individual to ensure that accurate reports of numbers are
provided by participants.
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Despite these limitations, the present paper also has considerable strengths. This
is the first study to collect longitudinal data from adult MMORPG players. This is
particularly important to the MMORPG literature in light of recent requests for
longitudinal research that investigates ‘Internet Gaming Disorder’ (see DSM-5; APA,
2013). Furthermore, the use of change scores in regression analyses allowed the current
authors to determine whether changes in one variable predicted changes in another
variable over time, which arguably provides more valuable information than the more
commonly conducted bivariate analyses or regressing Time 1 and Time 2 variables.
Finally, the inclusion of co-morbid disorders in each regression analysis provided
support for a more robust and unique relationship between increases in MMORPG use
and social anxiety, and changes in MMORPG use and depression over time.
Recommendations for Future Research
Although substantial efforts were made to analyse the collected data in the most
effective and informative manner possible, there are a number of ways future research
can improve and extend the current study. It is recommended that future investigations
obtain longitudinal data from a larger sample of MMORPG players so panel design
analyses can be conducted, and thus provide a better opportunity to infer causation.
Panel designs are structural equation models that include Time 1 and Time 2 data to
determine the antecedents of change, which would allow the direction of the
relationship between MMORPGs use, social anxiety, and depression to be better
understood. Furthermore, given the non-significant findings regarding face-to-face and
in-game social supports, it would be important to re-examine these relationships over a
longer period of time, and/or track the development, maintenance, and loss of these
relationships over time.
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In conclusion, despite the limitations of the present study, the current findings
provide strong evidence that increases in levels of MMORPG use significantly predicts
changes in both social anxiety and depression over time among adult MMORPG
players. These finding highlight the importance of considering psychological conditions
as possible causes, as well as consequences, of MMORPG use. Finally, the null findings
obtained in the present study suggest that a majority of MMORPG players possess
stable face-to-face and in-game social support networks that are relatively unaffected by
changes in MMORPG usage.
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CHAPTER 4
ADDITIONAL FUTURE DIRECTIONS, CLINICAL IMPLICATIONS AND
FINAL CONCLUSIONS
The following section will return to the original aims of the thesis and provide a
brief summary of the findings. This will be followed by thesis limitations and how these
inform the direction of future research and implications for clinical practice that were
not addressed in previous chapters. Finally, broader implications regarding MMORPG
use will conclude the thesis.
Revisiting Thesis Aims and a Summary of Findings
This thesis achieved its aim to provide multi-faceted and meaningful empirical
contributions to the growing literature surrounding Massive Multiplayer Online Role-
Playing Games (MMORPGs), and its psychological and social predictors and outcomes.
Since the inclusion of Internet Gaming Disorder in Section III of the DSM-5 (APA,
2013), scholars have recommended that a variety of statistical and data collection
methods, such as modelling procedures and longitudinal studies, be used to deepen our
understanding of pathological MMORPG use (Ferguson et al., 2011; Petry et al.,
2014a). Thus, both of the studies contained in this thesis provide meaningful
contributions to the literature.
Studies 1 and 2 were designed to utilise statistical analyses that facilitated the
investigation of social anxiety as a predictor (Study 1), as well as an outcome (Study 2)
of MMORPG use. More specifically, the structural equation modelling procedure
utilised in Study 1 allowed MMOPRPG use to be explored and conceptualised in the
context of social anxiety, with expressions of true self, and levels of in-game and face-
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to-face social support as other predictors of play. Study 1 drew inspiration from Davis’
(2001) cognitive-behavioural model of pathological internet use and existing empirical
studies to create, test, and replicate support for a model of MMORPG use. The findings
provide strong support for the hypothesised model which was replicated across two
samples of adult MMORPG users. Study 1 also examined two outcome variables, the
modified GPIUS and reported time spent playing MMORPGs, and the results confirmed
scholars’ predictions that time spent playing is not indicative of the symptoms
associated with more intensive play (Griffiths, 2010; Petry et al., 2014b; Utz et al.,
2012). Finally, Study 2 extended on Study 1’s findings by examining whether decreased
face-to-face social support, increased in-game support, and heightened social anxiety
were also supported as outcomes of increased MMORPG use over a 12 month period.
The notable results from Studies 1 and 2 are described below, and the relevant
recommendations and implications of each finding will be emphasised:
- Study 1 found that the hypothesised model was a good fit to the data in both
samples with heightened levels of social anxiety, expression of true self in-
game, fewer supportive face-to-face relationships, and increased in-game
supports as significant predictors of MMORPG use (according to the modified
GPIUS; Caplan, 2002). These findings provide empirical support for the
application of Davis’ (2001) cognitive-behavioural model of pathological
internet use to adult MMORPG players. Furthermore, the findings obtained in
Study 1 are consistent with the scholars who argue that the development of
problematic MMORPG use stems from an underlying psychopathology and
other individual factors, such as face-to-face social support (e.g. Erwin et al.,
2004; Kardefelt-Winther, 2014a; Wood, 2008). Finally, Study 1 provides one
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way of understanding MMORPG use in the context of social anxiety, which may
encourage clinicians to discuss levels of in-game and face-to-face social support
and expressions of true self with their clients and, if necessary, incorporate ways
of addressing these factors into their treatment plan.
- Study 1 also demonstrated that when controlling for GPIUS scores, time spent
playing MMORPGs was positively associated with the number of supportive in-
game relationships, but was not related to predictors typically associated with
more intensive play (i.e. social anxiety and face-to-face support), which suggests
that time spent in-game is not an effective indicator of problematic levels of
MMORPG use. Study 1 is the first investigation to utilise two measures of
MMORPG use in one model and compare the predictive strength of each
measure against predictors of MMORPG use.
- The hypotheses examined in Study 2 were derived in light of the significant
pathways discovered in Study1. The findings reported in Study 2 suggest that
increases in online gaming predicted increases in social anxiety levels over a 12
month period when controlling for gender and changes in depression and stress.
Although not an initial hypothesis of Study 2, increases in MMORPG use was
also associated with increases in depressive symptoms, whilst controlling for
stress and general anxiety. In light of these results, clinicians and scholars are
encouraged to consider psychopathological symptoms as possible contributors
to, and consequences of, problematic levels of MMORPG use, and to continue
exploring MMORPG use in the context of other psychopathologies (e.g.
depression) to better understand the nature of this potential disorder.
- Contrary to expectations, increases in MMORPG use did not predict changes in
face-to-face or in-game social support over the 12 month period. These findings
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demonstrate that, as suggested by Cole and Maxwell (2003), relationships which
are supported at a single time point may not be maintained across time.
Therefore, despite evidence for strong and reliable relationships between
numbers of in-game and face-to-face social support and MMORPG use (as
demonstrated in Study 1), these variables do not appear to influence changes in
the other over a 12 month period. This discrepancy between longitudinal and
cross-sectional findings demonstrates the importance and value of longitudinal
research. Furthermore, the positive relationship between social anxiety and
MMORPG use was the only predicted pathway that was consistently supported
across both studies, which emphasises the important role psychopathology plays
in the understanding of MMORPG use.
Limitations and Future Directions for Investigation
The empirical studies presented in this thesis deepen our scholarly and clinical
understanding of the relationship between social anxiety and MMORPG use among
adult players. However, there are some additional limitations and comments worth
noting for the purpose of informing future empirical research.
Although the set of variables examined across both studies were specifically
chosen to reflect Davis’ (2001) cognitive-behavioural model and the available literature,
there were several other variables that could also be conceptualised as both predictors
and consequences of MMORPG use in the context of social anxiety. For example, it is
recommended that future research also examine: the use of MMORPGs as a safety
behaviour (Erwin et al., 2004; King & Poulos, 1998; Lee & Stapinski, 2012); escapism
(Caplan et al., 2009; Kaczmarek & Drazkowski, 2014; Kardefelt-Winther, 2014c,
2014d); loneliness (Lemmens et al., 2011; Williams, 2006); introversion (Shen &
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Williams, 2010); and whether individuals play MMORPGs to cope with stress
associated with social anxiety (Kardefelt-Winther, 2014c, 2014d; Scott & Porter-
Armstrong, 2013; Snodgrass et al., 2014).
A modified version of the GPIUS (Caplan, 2002) was used to measure levels of
MMORPG use in the current thesis. At the time of data collection, there were no
psychometrically sound measures of problematic MMORPG use available. The GPIUS
was chosen due to its high content validity and its being derived from Davis’ (2001)
cognitive-behavioural model of pathological internet use from which the hypothesised
model in Study 1 was derived. Studies 1 and 2 provide preliminary support for the
reliability and criterion validity of the modified GPIUS among adult MMORPG players,
by demonstrating good internal consistency and its correlation with social and
psychological factors that have been associated with other measures of problematic
MMORPG use. It is recommended that researchers replicate and extend on the current
findings by conducting a psychometric assessment of the modified GPIUS (see
Appendix F) to further support its validity and reliability as a measure of pathological
MMORPG use.
Study 1 found that numbers of face-to-face and in-game support significantly
predicted levels of MMORPG use, but this relationship was not maintained in Study 2.
Therefore, neither the time nor social displacement hypotheses (Bessiere et al., 2008;
Kowert, Domahidi, Festl, et al., 2014; Nie & Hillygus, 2002) were supported by
longitudinal data in the current thesis. There are a number of possible reasons for these
findings, such as small sample size, only a 12 month period, or the players in the current
sample engaging in several years of MMORPG use. For example, it is possible that
impacts to social networks may have taken place towards the beginning of players’
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engagement with MMORPGs, which then stabilises over time. To improve and extend
upon the findings of the present thesis, researchers are encouraged to obtain a larger
sample of adult MMORPG players, collect data for at least three years (Kraut et al.,
2002), use multiple measures of social support, and attempt to recruit newer MMORPG
players.
This thesis consists of two quantitative studies that empirically examined a
comprehensive and intuitive conceptualisation of MMORPG use in the context of social
anxiety. Although modelling and longitudinal procedures add significantly to the
available literature, there has also been an increase in the number of qualitative studies
examining the function of MMORPG use. Although it was beyond the scope of the
current thesis, qualitative information from participants in the form of clinical
interviews or discussion groups would have provided additional information to clarify
the direction and clinical meaning of the supported model in Study 1 and the
longitudinal regression analyses in Study 2.
In light of the findings presented in this thesis, the following additional
recommendations for future qualitative research are provided. First, Study 2 found that
increases in MMORPG use significantly predicted heightened levels of social anxiety
over time, and a number of explanations for this were proposed throughout this thesis.
Clinical interviews may be invaluable in assisting scholars and clinicians understand the
function of MMORPG use for each individual, its efficacy (e.g. as a safety behaviour, as
a coping strategy), and assessing players’ insight into why they believe their social
anxiety worsened over time. This qualitative information could then extend upon the
current, as well as future conceptualisations of MMORPG in the context of a
psychopathology.
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Second, in the process of testing the hypotheses in Study 2, it was discovered
that increases in MMORPG use predicted significantly higher levels of depression over
time when controlling for changes in general anxiety and stress levels. It is
recommended that future research implement a similar process to that outlined in Study
1 to develop a psychosocial conceptualisation of MMORPG use in the context of
depression to better understand the factors that contribute to this relationship and the
mechanisms through which MMORPG usage may worsen depressive symptoms.
Finally, given recent empirical emphasis on the individual context of players
(Kardefelt-Winther, 2015a; Kuss, 2013; Scott & Armstrong, 2013; Wood, 2008), and in
particular, the significant role psychological factors played in the current thesis,
clinicians are encouraged to conduct clinical interviews and report clients’ progress
during psychological treatment to guide other clinicians and researchers towards
exploring key symptoms of social anxiety that, if addressed, may reduce levels of
MMORPG use. Furthermore, qualitative data could help clarify why some socially
anxious players appear to benefit from MMORPG use (Ho et al., 2015) whereas others
experience higher levels of loneliness and social anxiety (Achab et al., 2011; Lemmens
et al., 2011; Gentile et al., 2011; Williams, 2006).
Implications for Clinical Practice
Study 1 provides empirical support for a conceptualisation of MMORPG use in
the context of social anxiety which can be used as a framework for formulating client-
specific conceptualisations and treatment plans in clinical practice. Study 2 provides
longitudinal evidence that individuals who engage in MMORPGs at increasing levels
experience an exacerbation in social anxiety symptoms over time. Therefore, it is
important for clinicians to be aware that socially anxious individuals may be utilising
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MMORPGs as a safety behaviour to cope with feelings of anxiety and avoid face-to-
face communication, which will maintain or worsen symptoms of social anxiety in the
long term (e.g. Erwin et al., 2004; Gentile et al., 2011; Lo et al., 2005).
As previously described, a safety behaviour is a task implemented by an
individual to reduce feelings of anxiety in a social situation (Clark & Wells, 1995).
While some scholars may argue that playing MMORPGs is a means of avoiding social
interaction altogether, two findings in Study 1 challenge this alternative explanation.
First, it was found that levels of social anxiety were negatively associated with the
number of, and satisfaction with, in-game friendships which indicates that those with
higher social anxiety have poorer in-game relationships than their non-anxious
counterparts. As such, it is reasonable to conclude that in-game social interactions
continue to be anxiety-provoking for those with social anxiety and thus, playing social
online games (such as MMORPGs) would be a safety behaviour, rather than a means of
avoiding social contact altogether. This finding supports Clark (1995) who surmised in
his Cognitive Model of Social Phobia that fears surrounding social interaction
generalise to all social situations irrespective of communication medium. Second,
MMORPGs were specifically examined in the current thesis due to their inherent social
nature as reported by players and researchers. Although it is certainly possible for some
MMORPG players to not engage in social interaction while playing, an additional
analysis of the Study 1 data indicate that approximately 68% of the sample reported
receiving emotional support from at least one in-game friend. Therefore, it is unlikely
that an individual would use MMORPGs as a means of avoiding or escaping social
interaction.
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In light of the literature reviewed and the findings reported in the current thesis,
clinicians are encouraged to conduct a comprehensive clinical interview with clients
who present with high levels of MMORPG use to assess:
- Co-morbid or underlying psychopathologies (e.g. social anxiety, depression);
- Create a timeline that includes all physical, social, and psychological difficulties,
especially at what age and under what circumstances symptoms began;
- The number and quality of supportive relationships in-game and face-to-face,
and the client’s felt ability to express their true self to these relationships should
also be explored;
- Obtain a history of social and occupational functioning;
- Explore the role or function MMORPGs fulfil (if any) for each client (e.g. a
means to form new friendships, a hobby, an opportunity to relax, a way to
interact with friends and family, a coping strategy, etc.).
In gathering the information listed above, it is hoped that clinicians will be able
to create a comprehensive conceptualisation, including an understanding of
predisposing (i.e. risk factors), precipitating (i.e. triggers/stressors), and perpetuating
factors, to guide the treatment of each client. More specifically, this information will
allow therapists to tailor their treatment to the appropriate etiological and predisposing
factor/s by determining whether MMORPG use,may stem from any number of
conditions, including psychological distress, social skill deficit, poor coping
mechanisms, game-related factors, external circumstances, and/or desire for mastery
and joy (e.g. Davis, 2001; Lemmens et al., 2011; Thorsteinsson & Davey, 2014; Wood,
2008). Furthermore, obtaining a history of significant life events and their relation to the
commencement and/or increase in MMORPG use will provide context to problematic
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levels of play as well as any changes in offline and in-game social support. If the life
event/s in question is long term (e.g. unemployment, disability, or moving) then
treatment may involve assisting the client to learn additional strategies to adapt to this
change so that MMORPG use may lessen over time.
The factors maintaining a client’s problematic MMORPG use need to be
explored and addressed in treatment one by one. For example, learning self-soothing
strategies to process difficult emotions (e.g. depression, anxiety, loneliness, stress),
challenging or defusing from unhelpful beliefs/thoughts (e.g. “I am worthless offline but
online I am someone”; “Gaming is the only thing I’m good at”; “I cannot make friends
offline”, etc), engaging clients in realistic thinking and cognitive restructuring so they
can participate in graded exposure to feared situations (e.g. meeting in-game friends
offline, communicating with online friends via voice over), role-playing social skills to
use in face-to-face contexts (e.g. assertiveness, initiating and maintaining conversation),
and improving self-worth and confidence through cognitive challenging could be
incorporated into the treatment of a socially anxious individual with pathological
MMORPG use (see Kardefelt-Winther, 2014c; Scott & Porter-Armstrong, 2013).), .
Finally, clinicians are encouraged to reflect on the effectiveness and outcome of
treatment to determine whether symptoms of problematic use dissipate as social anxiety
levels improve (as hypothesised in the present thesis), or do some clients continue to
engage in problematic levels of play even after social anxiety symptoms have
alleviated? In the case of the latter, to what extent have gaming levels changed after
treatment and what factors differentiate these clients from the former? The publishing of
clinical data is vital to answering these clinical queries and will provide therapists and
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researchers alike with a better understanding of Internet Gaming Disorder and its
diagnosis, assessment, and treatment.
In turn, clinicians are encouraged to publish their treatment data as this will
inform scholars’ future investigations into the diagnosis, assessment, and treatment of
this potential disorder.
Final Conclusions
This thesis contributes to the ongoing debate surrounding Internet Gaming
Disorder as a potential psychiatric illness to be included in future editions of the DSM.
Specifically, the findings from Studies 1 and 2 support other scholars (e.g. Davis, 2001;
Lemmens et al., 2011; Snodgrass et al., 2014; Thorsteinsson & Davey, 2014; Wood,
2008) who propose that problematic levels of MMORPG use is a symptom of an
underlying psychopathology (e.g. social anxiety). Similar to Kardefelt-Winther (2014a),
the current author proposes that compensating for symptoms of social anxiety or
engaging in social avoidance by playing MMORPGs does not mean that the individual
has Internet Gaming Disorder, and in fact by diagnosing an individual this way would
over-simplify the complexity of their clinical picture.
This thesis considered some of the positive (e.g. expression of true self, and
development of in-game relationships) as well as negative (i.e. increased social anxiety,
and reduction in face-to-face support) outcomes that may be associated with
problematic MMORPG use. However, as indicated in Studies 1 and 2, few of the
participants surveyed reported symptoms indicative of pathological MMORPG use.
This finding is consistent with the existing literature (Kang et al., 2009; Snodgrass et al.,
2014; Williams et al., 2006; Yee, 2006; Zhong, 2011), and is an important reminder that
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the outcomes consistent with Internet Gaming Disorder and its variants affect a
minority, rather than a majority of MMORPG players.
Finally, it is hoped that this thesis will have a positive impact on the public’s
perception of MMORPG players. More specifically, individuals who play these games
are perceived more negatively than other gamers, and interestingly, this prejudice has
driven some players to further engage in these games due to feeling isolated and
misunderstood by their face-to-face relationships (Ferguson et al., 2011; Kowert, Festl,
& Quandt, 2014; Wood, 2008). In demonstrating the role of underlying
psychopathology (i.e. social anxiety and depression) and lower levels of face-to-face
support in the development of more intensive MMORPG use, this thesis will hopefully
provide the general public with alternative explanations for online gaming behaviours
and encourage a willingness to communicate with players to better understand the
function these games fulfil for that individual.
In conclusion, this thesis contributes substantially to the MMORPG literature
and will grow in its influence and applicability as ongoing empirical investigation,
debates regarding diagnosis, advances in the online gaming industry, and widespread
popularity of these games highlight MMORPG use as a social phenomenon as well as
an increasingly important area of clinical research.
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Appendix A: Study Advertisement
Hello,
I am conducting research about the use of Massive Multiplayer Online Role-Playing
Games (MMORPGs), and how the game and the characters you play may affect
perceptions of social support. This research study is being conducted by Bianca Lee as
is part of the requirements for a Masters degree in Clinical Psychology under the
supervision of Dr Peter Leeson, at the University of Wollongong, NSW, Australia.
If you are over 18 and play at least one MMORPG (such as World of Warcraft, Lord of
the Rings Online, Star Wars Online) on a regular basis, you can help by completing an
online survey about your ‘main’ character or avatar, and the level of social support you
receive from both your fellow game players and face-to-face social network.
Go to: (Insert URL when available) to find out more about this study.
Participation is anonymous and confidential. On average, the survey takes roughly 30
minutes to complete.
Thanks for your help, it is greatly appreciated!
If you know of other players who may be interested in completing this survey who are at
least 18 years old, please direct them to this advertisement or the web link written
above.
Regards,
Bianca Lee
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Appendix B: Participant Information Sheet
Study 1:
PARTICIPANT INFORMATION SHEET
RESEARCH TITLE: Impact of online gaming on perceived social support
PURPOSE OF THE RESEACH
This is an invitation to participate in a study conducted by the University of
Wollongong. The purpose of the research is to determine how online game players (who
play Massive Multi-player Online Role-Playing Games: MMORPGs) identify with the
characters they play, and how this may impact on the amount of social support they
receive, and the amount of time spent playing MMORPGs.
RESEARCHERS
Miss Bianca Lee
Masters of Clinical Psychology student
bwl082@uowmail.edu.au
Dr Peter Leeson
Department of Psychology
pleeson@uow.edu.au
METHODS AND DEMANDS ON PARTICIPANTS
If you decide to participate, you will be requested to complete an online survey
regarding your use of MMORPGs, questions about the character you most identify with,
your level of social confidence in face-to-face interactions, your perceptions of both in-
game and face-to-face social support, and how online gaming impacts on your offline
life. You will also be asked about your well-being, such as feelings of anxiety and
depression, and your experiences with support services. Brief demographic information
will also be collected. Due to the nature of the study, it is important that all those who
choose to participate are at least 18 years of age, play at least one MMORPG on a
regular basis (at least once a week), and have a primary character about whom they can
answer questions. Any responses you provide are anonymous and confidential.
It is anticipated that completing this survey will take about 20-30 minutes of your time.
At the conclusion of the survey, you will be asked whether you consent to being
contacted via email to complete an identical survey in one year’s time. It is entirely
voluntary whether you agree to this follow-up survey. Should you wish to participate,
you will be asked to enter a valid email address so the researchers can email the survey
link to you in one year’s time. Please note that your email address will not be connected
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with your responses to the survey. This will preserve the anonymity of your answers.
We will also ask you to answer four non-identifiable questions to form a unique code
specific to you so the researchers are able to match your responses from both surveys.
Should you decide to participate, you are free to withdraw from further participation at
any time without giving a reason and without consequence. To do this, simply close the
internet browser, or choose the ‘I do not agree’ option on the following page. If you
accidently exit out of the survey, you can resume entering your responses by returning
to this web link (insert URL here when available).
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORTS
There are no foreseeable risks associated with this study. However, in the unlikely event
that you find some of the questions in the survey distressing, we strongly advise you to
contact an online support service such as:
Beyondblue at http://www.beyondblue.org.au
Online counselling (international online counselling service): Online Mental Health at
http://www.onlinementalhealth.net/terms-and-conditions.asp
Samaritans (international online counselling service) at
http://www.samaritans.org/talk_to_someone.aspx
Or contact your local Health Authority for assistance, information or a referral to a local
health centre.
BENEFITS OF THE RESEARCH
The findings from this study will be submitted as a research thesis to partially fulfil
requirements for Bianca Lee’s Masters Degree in Clinical Psychology. It is anticipated
the findings from this research study will also be published in the form of a journal
article. If you are interested in the results derived from this study, you can contact the
investigator (Bianca Lee) via email: bwl082@uowmail.edu.au, and she will contact you
upon completion of the research.
Please note that any information or personal details gathered during the course of this
study are strictly confidential. Only the two named researchers will have access to the
original data, which will be stored on a password protected online server and laptop. No
individuals will be identified in any publication of the results, and only a summary of
the group findings will be reported.
ETHICS REVIEW AND COMPLAINTS
The ethical aspects of this study have been approved by the University of Wollongong
Human Research Ethic Committee). If you have any concerns or complaints regarding
the way in which this research is or has been conducted, please contact the University of
Wollongong Ethics Officer on (0011-612) 4221 3386 or email
rso-ethics@uow.edu.au. Any complaint you make will be treated in confidence and
investigated, and you will be informed of the outcome.
Please print this information for your future reference.
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The following page of the survey can be accessed by clicking the ‘next’ button. Here,
you will be able to indicate your decision to consent or decline participation in the
study.
Thank you for your interest in this study.
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Study 2:
PARTICIPANT INFORMATION SHEET
RESEARCH TITLE: Impact of online gaming on perceived social support
PURPOSE OF THE RESEACH
We wish to thank you again for taking the time to complete our survey about online
gaming and social support at the end of 2012. We wanted to let you know that your
responses have been invaluable in better understanding online gaming and how this may
impact on the support you receive from others both online and offline.
This follow-up survey is almost identical to the one you completed last year. We would
appreciate it if you could again share your current experience of online gaming and
social support by completing the following survey. Please note that if you no longer
play MMORPGs, you are still eligible to complete this follow-up survey. In addition,
we will ask you to briefly describe your current life situation and any significant events
that may have occurred to you over the past 12 months.
RESEARCHERS
Miss Bianca Lee
Doctorate of Clinical Psychology student
bwl082@uowmail.edu.au
Dr Peter Leeson
Department of Psychology
pleeson@uow.edu.au
METHODS AND DEMANDS ON PARTICIPANTS
If you decide to participate, you will be requested to complete an online survey
regarding your use of MMORPGs, questions about the character you most identify with,
your level of social confidence in face-to-face interactions, your perceptions of both in-
game and face-to-face social support, and how online gaming impacts on your offline
life. You will also be asked about your well-being, such as feelings of anxiety and
depression, and your experiences with support services. Brief demographic information
will also be collected. Any responses you provide are anonymous and confidential.
It is anticipated that completing this survey will take about 30 minutes of your time. At
the beginning of the survey, we will ask you to answer the four non-identifiable
questions you responded to in the first survey so we can match your responses from
both surveys.
Should you decide to participate, you are free to withdraw from further participation at
any time without giving a reason and without consequence. To do this, simply close the
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internet browser, or choose the ‘I do not agree’ option on the following page. If you
accidently exit out of the survey, you can resume entering your responses by returning
to this web link (insert URL here when available).
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORTS
There are no foreseeable risks associated with this study. However, in the unlikely event
that you find some of the questions in the survey distressing, we strongly advise you to
contact an online support service such as:
Beyondblue at http://www.beyondblue.org.au
Online counselling (international online counselling service): Online Mental Health at
http://www.onlinementalhealth.net/terms-and-conditions.asp
Samaritans (international online counselling service) at
http://www.samaritans.org/talk_to_someone.aspx
Or contact your local Health Authority for assistance, information or a referral to a local
health centre.
BENEFITS OF THE RESEARCH
The findings from this study will be submitted as a research thesis to partially fulfil
requirements for Bianca Lee’s Doctorate Degree in Clinical Psychology. It is
anticipated the findings from this research study will also be published in the form of a
journal article. If you are interested in the results derived from this study, you can
contact the investigator (Bianca Lee) via email: bwl082@uowmail.edu.au, and she will
contact you upon completion of the research.
Please note that any information or personal details gathered during the course of this
study are strictly confidential. Only the two named researchers will have access to the
original data, which will be stored on a password protected online server and laptop. No
individuals will be identified in any publication of the results, and only a summary of
the group findings will be reported.
ETHICS REVIEW AND COMPLAINTS
The ethical aspects of this study have been approved by the University of Wollongong
Human Research Ethic Committee). If you have any concerns or complaints regarding
the way in which this research is or has been conducted, please contact the University of
Wollongong Ethics Officer on (0011-612) 4221 3386 or email
rso-ethics@uow.edu.au. Any complaint you make will be treated in confidence and
investigated, and you will be informed of the outcome.
Please print this information for your future reference.
The following page of the survey can be accessed by clicking the ‘next’ button. Here,
you will be able to indicate your decision to consent or decline participation in the
study.
Thank you for your interest in this study.
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Appendix C: Ethics Application Approval
Study 1:
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Study 2:
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Appendix D: Consent Forms
Study 1:
PARTICIPANT CONSENT FORM
RESEARCH TITLE: ‘Impact of online gaming on perceived social support’
RESEARCHER/S: Bianca Lee and Peter Leeson
I have been given information about the study: “Impact of online gaming on perceived
social support” which I understand is a research project being conducted by Bianca Lee
as part of her Masters in Clinical Psychology degree supervised by Peter Leeson in the
Department of Psychology at the University of Wollongong.
I have been advised of the potential risks and burdens associated with this research,
which may include transient distress when answering questions regarding my well-
being. I have been provided with the contact details for online support services should I
experience such distress.
I understand that my participation in this research is voluntary, I am free to refuse to
participate and I am free to withdraw from the research at any time by clicking on the
‘Exit this survey’ button or closing the internet browser. My refusal to participate or
withdrawal of consent will not affect my relationship with the researchers, the
Department of Psychology or with the University of Wollongong.
If I have any enquiries about the research, I understand I can contact Bianca Lee on her
email address: bwl082@uowmail.edu.au, or if I have any concerns or complaints
regarding the way the research is or has been conducted, I can contact the Ethics
Officer, Human Research Ethics Committee Office of Research, University of
Wollongong on (0011-612) 4221 3386 or email rso-ethics@uow.edu.au.
By selecting the ‘I agree’ box below I am indicating my consent to:
The data collected from my participation to be combined with other participants’
responses for the purpose of Bianca Lee’s master’s thesis, which may later be published
in the form of a research journal article, and I consent for it to be used in this manner.
I agree to participate in this research study
I do not agree to participate in this research study
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Study 2:
PARTICIPANT CONSENT FORM
RESEARCH TITLE: ‘Impact of online gaming on perceived social support’
RESEARCHER/S: Bianca Lee and Peter Leeson
I have been given information about the study: “Impact of online gaming on perceived
social support” which I understand is a research project being conducted by Bianca Lee
as part of her Doctorate in Clinical Psychology degree supervised by Peter Leeson in the
Department of Psychology at the University of Wollongong.
I have been advised of the potential risks and burdens associated with this research,
which may include transient distress when answering questions regarding my well-
being and significant life events that may have happened to me over the past year. I
have been provided with the contact details for online support services should I
experience such distress.
I understand that my participation in this research is voluntary, I am free to refuse to
participate and I am free to withdraw from the research at any time by clicking on the
‘Exit this survey’ button or closing the internet browser. My refusal to participate or
withdraw consent will not affect my relationship with the researchers, the Department
of Psychology or with the University of Wollongong.
If I have any enquiries about the research, I understand I can contact Bianca Lee on her
email address: bwl082@uowmail.edu.au, or if I have any concerns or complaints
regarding the way the research is or has been conducted, I can contact the Ethics
Officer, Human Research Ethics Committee, Office of Research, University of
Wollongong on (0011-612) 4221 3386 or email rso-ethics@uow.edu.au.
By selecting the ‘I agree’ box below I am indicating my consent to:
The data collected from my participation to be combined with other participants’
responses for the purpose of Bianca Lee’s doctorate thesis, which may be published in
the form of a research journal article, and I consent for it to be used in this manner.
I agree to participate in this research study
I do not agree to participate in this research study
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Appendix E: Social Anxiety
Liebowitz Social Anxiety Scale – Self-report (LSAS-SR; Fresco et al., 2001)
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Appendix F: Depression, Anxiety and Stress
Depression, Anxiety and Stress Scale – 21 item version (DASS-21; Lovibond &
Lovibond, 1995)
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Appendix G: MMORPG Use
Modified Generalised Problematic Internet Use Scale (GPIUS; Caplan, 2002)
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Appendix H: True Self
Expression of True Self Measure (McKenna, Green, & Gleason, 2002)
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Appendix I: Social Support
Social Support Questionnaire – 6 item version (SSQ6; Sarason, Sarason, Shearin, &
Pierce, 1987)
Face-to-Face context:
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MMORPG context:
ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
156
ONLINE GAMING IN THE CONTEXT OF SOCIAL ANXIETY
157
Appendix J: Published Manuscript – Online Gaming in the Context of Social
Anxiety
Lee, B. W., & Leeson, P. R. C. (2015). Online gaming in the context of social anxiety.
Psychology of Addictive Behaviours, 29(2), 473-482. doi:10.1037/adb0000070
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Please refer to publisher copy
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Appendix K: APA Copyright Authority
